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FURTHER EXPERIMENTS ON THE SAMPLING 
DISTRIBUTION OF THE CORRELATION COEFFICIENT 


By Leone CuHEsIRE AND Exena« O.pis, University of Iowa, 
AND Egon 8S. Pearson, University of London 


1. The theoretical law for the sampling distribution of the product- 
moment coefficient of correlation, 7, has been established only in the 
case where the two variables are normally correlated in the population 
sampled.! Little is known about the nature of this distribution in 
other cases, though a certain amount of experimental investigation has 
been carried out, which suggests that the distribution is not very sensi- 
tive to changes in population form.? It is clear that each additional 
piece of experimental evidence will contribute its part toward a final 
picture of the situation, and therefore it has seemed of value to record 
and analyze briefly the following series of sampling results. 

2. The two forms of population or universe from which samples 
were drawn, have been based upon urn schemata devised by Professor 
H. L. Rietz. 

Case I. Suppose that two ordinary six-faced dice are thrown onto 
a table, giving scores of d; and d2, and that we write d,+d,=z. One 
die chosen at random is then picked up from the table (suppose it had 
the score d,) and thrown again giving a score d;. Then y=d.+d;, 
and xz and y are two correlated variables. The expectations of different 
combinations of x and y in 216 throws are shown in Table I, and these 
relative frequencies have been assigned to an infinite universe from 
which random samples were drawn. 

1R. A. Fisher, Biometrika X, p. 511. 

? The original sampling experiments of this nature were undertaken by Student, Biometrika VI, pp. 
302-310, before Fisher’s distribution was known. The population which he sampled was, however, 
approximately normal. Some later work is as follows: 

(a) For the case where the population coefficient p is zero: G. A. Baker, this Journat, December 


1930, pp. 387-396; E. S. Pearson, this Journnat, June 1931, pp. 128-134. 
‘b) For the case where p is not zero: E. S. Pearson, Biometrika XXI, pp. 356-360. 
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TABLE I 
URN SCHEMA FOR UNIVERSE I 

Ne 2 3 4 | 5 6 | 7 8 ? 1 | 11 | 12/7 

| § 2 | Totals 
uN se | 
come 
en s = - ” 1 1 1 1 1 | 1 6 
RES es ae ea 1 2 2 2 2 2 1 12 
ibe = i 2 3 3 3 3 2] ] 18 
eaten = i 2 3 4 4 4 3 2 1 24 
te i 2 3 4 5 5 4 3 2 1 30 
eek i 2 3 4 5 6 3 4 3 2 | 1 36 
- speapecapet 1 2 3 4 5 5 4 3 2 1 ee 30 
Se 1 2 3 4 4 4 3 2 1 re 24 
bac 1 2 3 3 3 3 2 1]... 18 
—_eeepedeinan 1 2 2 2 2 | 2 1 iy 12 
Saget 1 1 1 1 1 | 1 Rs ss | 8 
Totals 6 | 12 | 18 | 24 | 30 | 36 | 30 | 24 | 18 | 12 | 6 | 216 
| 





























It will be found that: (a) the marginal distributions of z and y are 
the same and may be termed ‘‘triangular’’; (b) the regression is linear 
and the correlation coefficient, p=14; (c) the arrays are not homo- 
scedastic. 

Case II. In the second scheme, it is supposed that d;<d2, and it is 
the die with the lower (or equal) score which is always to be removed 
from the table and thrown again; it then gives d;. Again 2 =d,+d,, 
y=d,+d;, and the expectations among 216 throws are shown in Table 
II. In this case, (a) the distribution of z is as before, but that of y 

TABLE II 
URN SCHEMA FOR UNIVERSE II 






































| | | | 

\s - re Pe 

WW | ? 3 4 5 6 | 7 | 8 | 9 10 | 11 | 12 | Totals 
cae Pee ee Pe ee ee a a 1 11 
Siena oe Poe eee ee 2 4 4| 4 3 2 1 20 
iceunans eae ae 2 4 6 5 | 4 3 2 1 27 
Dcceess ja vn 2 4 5 6 5 | 4 3 2]; 1 32 
8.. * 2 3 4 5 6 5 | 4 3 Sif 35 
Dinuiiat i 2 3 4 5 6 5 | 4 3 2]; 1 36 
i aeniea 1 2 3 4 5 4 3 2 - Pee oe 25 
niaded 1 2 3 4 3 2 2 ree i | 16 
Ss Siwned 1 2 3 2 2 eee Fe | 9 
Disaceae 1 2 Saree o* 4 
Micesans 3 ee ne | 1 
Totals..| 6 | 12 | 18 | 24 | 30 | 36 | 30 | 24 | 18 | 12 | 6 | 216 

u 














has become asymmetrical; (b) the regression is no longer linear, and 
p=.5462; (c) the distributions in the arrays are again very varied in 
form. 

It is true that in a case of non-linear regression the coefficient of 
correlation is no longer a very adequate measure of association, but a 
study of its variation from sample to sample is still a matter of interest, 
particularly for the light which it throws on the sensitivity of the dis- 
tribution of r to changes in population. 
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In both cases 1,000 random samples of 5 were drawn and the 
values of r calculated. These 1,000 samples were then combined 
in pairs to form 500 samples of 10, and again into 250 samples of 
20. The 10’s and 20’s do not, therefore, form a completely inde- 
pendent series; for example if there were through chance an ex- 
ceptional number of low values of r among the samples of 5, we 
should expect that this result would be repeated to some extent 
among the samples of 10 and 20. The method of random sampling 
adopted was as follows: 

Each of the 216 pairs of values whose frequencies are exhibited in 
Table I or in Table II were written on a 2x 3 inch card. This gave 
two packs of 216 cards each. With considerable realization of the 
difficulty of securing a random sample in drawing the sets of 5 cards, 
the 216 cards in a pack were shuffled thoroughly before taking each 
sample. The further procedure consisted in drawing out a first, 
second, third, fourth and fifth card at roughly 4%, 1/6, 2/6, 4/6, and 
5/6 respectively of the thickness of the pack from its top. The five 
cards drawn were then returned to the center of the pack. While the 
failure to replace each separate card before drawing another in a sam- 
ple of 5 involves a departure from the ideal, it seems that 5 is so small in 
comparison to 216 that the error introduced by this procedure would 
be practically negligible. 

The samples of 5 were arranged in the order in which they were 


TABLE III 
DISTRIBUTION OF r IN SAMPLES OF 5 








Case I, p=.5000 | Case II, p=.5462 
































r (central values) = : a ; A ; | - : 
Norma pproxi- | Approxi- | Norma 

Observed theory mation 1 | mation 2 Observed theory 

-. 4 2.6 1.6 0.7 1 2.1 
-. 2 5.4 6.2 3.5 6 4.4 
-. 4 vor 10.4 ren 4 6.3 
-. 6 10.1 14.3 10.8 4 8.3 
-. 16 12.7 17.8 14.6 13 10.5 
-. 12 15.6 21.3 18.4 12 13.0 
-. 15 19.0 24.8 22.5 17 16.0 
-. 19 22.9 28.4 26.8 17 19.4 
-. 24 27.4 32.3 31.4 16 23.5 
-. 35 32.8 36.5 36.5 25 28.5 
+. 42 39.2 41.3 42.2 34 34.5 
+. 52 46.7 46.7 48.8 48 41.8 
+. 48 55.7 53.0 56.3 67 50.7 
+. 85 66.3 60.6 65.1 68 61.7 
+ 101 78.8 69.7 75.5 84 75.1 
+. 98 93.2 81.0 88.1 93 91.6 
Tv. 113 109.0 95.3 103 .2 114 111.2 
T. 122 124.2 113.3 120.4 124 132.5 
T. 117 131.8 133.7 134.7 154 148.9 
PONE s + ss aveeedsasetscessene 85 98.9 111.8 93.4 | 99 120.0 
Ds ctnced Gece easswaen 1000 | 1000.0 1000.0 1000.0 | 1000 1000.0 
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drawn and the samples of 10 made by combining two consecutive 
samples beginning with the first sample of 5. This procedure gave 
samples of 10 formed by one replacement of the cards drawn and 
thorough shuffling after 5 cards were drawn. 

The samples of 20 were made by combining two consecutive samples 
of 10 arranged in the order in which they were compiled. This pro- 
cedure gave samples of 20 formed by replacement of the cards after 5 
drawings together with a thorough shuffling of the cards. 

3. The observed and theoretical distributions of r are shown in 
Tables III, IV and V. The frequencies in the columns headed “ Nor- 


TABLE IV 
DISTRIBUTION OF r IN SAMPLES OF 10 








Case I, p=.5000 | Case II, p=.5462 


T | T 





| Observed Normal | Approxi- | Observed Normal 

















| theory mation 1 theory 

|| 

Lese | | 

than } See 3.6 3.1 2 2.3 

- } | 
See eer ae 1 | 1.5 a ew 1.0 
—.275. 1 | 2.0 2.2 | 1 1.3 
I hah scion ara. hacia 1 | 2.6 2.9 | ce 1.8 
Re eo seg a aig ou oa 1 3.4 7 3 | 2.4 
gaat ce nc esiaaa sneer 8 | 4.3 4.8 2 | 3.0 
—.075. Bie 5.4 6.0 1 3.9 
rat - eee | 2 6.8 7.4 1 | 5.0 
re Sor et oe hy a 9.1 9 6.3 
+.075.. 9 | 10.2 11.0 5 | 7.8 
+.125. 15 | (12.4 13.2 10 9.7 
+.175 13 14.9 15.5 13 12.0 
'S  Seeeeeegece 16 | 7.7 18.2 22 14.6 
Sn nbarcedhuke taceecnenyss } 21 | 20.9 21.1 25 | 17.5 
I el ere eg te lg tn ke ran |} 28 | 24.3 24.1 18 21.0 
|————__ A a  pei  e elheah elaeea ao 36 27.9 27.3 2: 24.8 
iy pane | 38 | 31:5 |  30'6 22 28.9 
eben rae hen 39 | 34.9 | 33.6 | 37 | 33.1 
+.525. 37 38.0 36.4 39 | 7.4 
 eeilgelatennpcee steed eatt | 50 40.2 38.6 42 41.1 
Mt ne oC ake eens 42 41.1 39.7 51 | 42.9 
WES niscavvccecss ee | 30 | 40.1 39.3 43 | 44.9 
NS oo eo 40 | 36.8 36.9 45 | 43.3 
I onus cab eaeuw enw | 20 | 30.5 31.8 | 31 | 38.0 
+ .825.. 18 | 22.4 23.8 29 29.5 
SS | 14 | 12.9 13.6 20 | 17.9 
PI ci nc s\n ne ow wae aecwns 6 | 4.6 | 4.3 6 | 6.7 
Ra eae aeareams tite ane 1 | 0.7 0.2 Rs, 0.9 

| | 

cia aauaaeenit 500 | 500.0 | 500.0 | 500 | 500.0 








mal theory” are the expected values on the assumption that the two 
variables are normally correlated in the universe with p equal to .5000 
and .5462 respectively. They have been obtained from the tables 
published in Biometrika,' which were based on the frequency relation 
established by R. A. Fisher in the paper referred to above. The 


1 ‘*A Co-operative Study,”’ Biometrika XI, pp. 379-404. 
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TABLE V 
DISTRIBUTION OF r IN SAMPLES OF 20 











Case I, p=.5000 Case II, p=.5462 























| 
| 
r (central values) - ; . Fr : 
| Norma Approxi- Norma 
Observed theory mation 1 | Observed | theory 
| } 
a al el al 0.8 0.8 | | 0.4 
—.10 | | 
ee me | 1 0.7 0.7 | ¥* | 0.3 
eer er reer err | 1 1.1 <2 ' 0.6 
SE dabtneiatisnaerenantanevas 1 ae ef ww 1) oe 
 < —— sepagaeahagabai ie sieieiermpaasiaac sens bs 2 2.7 2.8 | 1 | 1.6 
Sie Scat saehcalnienai 3 4.0 4.1 | 2 | 2.5 
+.175. . 1 5.8 6.0 | - F ® 
gs cawkeks 11 8.2 8.4 | 5 | 5.5 
Aer ee re er ee 17 11.2 11.4 | 3 7.9 
+ .325 19 14.8 | 15.0 15 | 11.1 
cS Re ae ee ee 15 18.8 | 18.8 | 14 14.8 
Serre 21 22.9 22.7 24 19.3 
+.475 31 26.4 26.0 24 23.9 
+.525 } 33 28.7 28.2 29 28.0 
So aka tb e-aen ee eas 24 28.8 28.5 26 30.8 
+ .625. 24 26.3 26.2 37 31.0 
Spree eens mae 24 21.2 21.4 30 27.7 
C—O rene eee me pe 12 14.5 14.8 23 21.0 
akin wdas eh acaW Ge ancaune saan 5 7.8 7.9 10 12.7 
CY see Ge eked ME Ka eR oe wee | 3 2.9 2.9 4 5.2 
0 ee eee 1 0.6 0.5 1 1.0 
+.925 1 0.1 ose 0.1 
2 es | ‘a ion ; oie 
Totals..... sated tates Sea aanatele | 250 250.0 250.0 | 250 | 250.0 








Biometrika tables give ordinates of the curve only; the quadrature 
formula 


1 


[ vaio = WS +0) — 35 Put Pa) + a \ (1) 


0 


was therefore used to obtain the frequencies in groups of width h. 
Further, for the case p= .5462 it was necessary to interpolate between 
group frequencies found for p=.4, .5, .6 and .7. It is considered that 
this process should not have led to errors above the order of a unit in 
the first decimal place.! In any case the accuracy is more than suffi- 
cient for the purpose required. The frequencies in the columns 
headed “‘ Approximation 1” and “Approximation 2”’ will be explained 
below. 

Table VI gives for comparison the observed means and standard 
deviations and those of normal theory, the latter being again taken 
from the Biometrika tables. The results of testing the goodness of fit 

1 Except in the case of the groups in the neighborhood of r= + 1.0 for the samples of 5, where owing to 


the abruptness of the curve more ordinates are probably needed to obtain the frequencies to this degree 
of accuracy. 
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TABLE VI 
Size of sample 5 10 20 
Case I II I m | « | 
| } 

iain { Observed Dies hesbaaeuten .4542 .4924 .4871 .5289 | .4896 | .5460 
Normal theory...... ...| 14817 '4958 4787 /5242 4900 | |5359 
Observed............... .3961 3924 .2371 .2383 | .1701 | 1503 
0, Normal theory.......... 4239 :4076 2671 2534 | (1780 | 1677 

ST a a 19 19 24 23 | 16 } 15 

ST GE. ccocancececanas .122 374 096 | 492 406 | .633 











between the two series are also shown. The following points are sug- 
gested by a study of these tables: 

(a) The observed and theoretical values for mean r are in quite close 
agreement, but the observed ca; is always less, and sometimes consid- 
erably less, than the theoretical. 

(b) For n=5 in both series of samples there are far too few observed 
values of r near r=+1.0. In all cases there are rather too few ex- 
tremely low values of r among the observations, this can be seen clearly 
both for n=10 and 20. It is this effect, of course, which is reflected in 
the low value of the standard deviations. 

(c) The frequencies for the samples from the non-linear universe, II, 
correspond more closely to normal theory than those from the linear 
universe, I. 

(d) The agreement between observation and normal theory increases 
as the size of sample increases. 

(e) The expected and observed frequencies for the case n = 20 lying 
beyond values of r corresponding approximately to the 5 per cent and 1 
per cent limits are shown in Table VII. 

In conclusion it is evident that there are real differences between the 


TABLE VIli 
OBSERVED AND EXPECTED TAIL FREQUENCIES IN 250 SAMPLES OF 20 























Case I, p=.5000 | Case II, p=.5462 
} 
‘ a | ; 
Normal Approxi- a Normal | Approxi- 
° Obeerved theory mation 1 , Observed thecry | mation 1 
Less | 
than .00.... 2 2.6 2.6 than +.05.. 0 2.2 2.2 
Less Less 
than +.15.... 8 11.0 11.3 than +.25..| 10 15.5 | 15.6 
Greater Greater 
than +.75.... 10 11.4 11.3 | than +.75. 15 19.0 19.3 
Greater Greater | 
than +.80.... 5 3.6 3.4 | than +.85.. 1 | Aa | 683 
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distribution of r in samples from these two populations and those ap- 
propriate for the normal case. Whether or no the differences are of an 
order which would be considered serious in practice, depends upon the 
degree of accuracy required. But it is clear that the approximation 
obtained from the normal theory lawis far closer than that which 
would follow from the crude assumption that r was distributed in a 
normal curve with mean at p and o,=(1—p*)/+/12. It is not suggested 
that much weight could be placed in any case on a correlation coefficient 
obtained from 5 or 10 pairs of values, but the small sample region is 
always likely to be the one showing greatest divergence from normal 
theory, and therefore the most important one to examine first. We 
should anticipate that as n is increased, the differences will decrease. 

These experiments of course give no indication of the situation in the 
case of sampling from non-normal populations with really high values 
of p, say .8 or .9. 

4. In an earlier paper,' one of the writers has investigated the close- 
ness of agreement between the frequencies obtained from the true 
sampling distribution of r, and those found from using R. A. Fisher’s z 
transformation.? If adequate, the relative simplicity of this method of 
procedure is obvious and it therefore seems desirable to make here 
another trial of its degree of approximation. 

If we write 


z= 5 {lost +r)—log.(1 -n} 
: (2) 
f= 5 {loxs(1-+0) —log.(1 -»)} 


then z is approximately normally distributed with mean and variance 
as foliows 











1+? ; 

M = p {1 at a \ 3 

ee at eo @) 

eat fit Se 4 ee fw 
n—1 2(n—1) 48(n—1)? 


These values have been used in obtaining the figures in the column 
headed “‘ Approximation 2”’ in Table III. An approximation of lower 
order is obtained by using 

1 
9P/ 
2,=1/(n—3). (6) 


1E. S. Pearson, ‘‘Some Notes on Sampling Tests with Two Variables,” Biometrika XXI, p. 357. 
? R. A. Fisher has discussed this transformation in Metron I, 4, pp. 12-14. 


Mean z={+=p/(n—1) (5) 
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These values have led to the Approximation 1 of Tables III, IV, v 
and VII. To obtain the appropriate frequencies it is necessary to cal- 
culate ¢ from (2) and also the values of z corresponding to the bounda- 
ries between the groups of the r distribution;! then to enter any tables 
of the normal probability integral with the ratio, z=(z— Mean 2z)/c,. 

For the case n=5, Approximation 1 is not very satisfactory; this is 
hardly surprising seeing that the relations (3) and (4) are expansions 
in inverse powers of (n—1). The use of Approximation 2 leads to 
considerable improvement. When n=20, the agreement between 
Approximation 1 and the values obtained with much greater labor from 
the Biometrika tables is really very good. 


1 Fisher has given a table of z, loc. cit., pp. 26-27. 
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W orld Prices and the Precious Metals 


WORLD PRICES AND THE PRECIOUS METALS 
By L. C. WiicoxENn 


A study of world prices and the precious metals logically begins with 
the world’s production of the latter, and their portions which are used 
in the arts and money. After this may be found the effects of their 
cumulative money stocks upon the price levels of the world. Pertinent 
to these are the statistics of the productions of gold and silver which 
are readily available as far back as the year 1600. The estimated 
world’s stocks at different dates, as given by Jacob, Tooke and New- 
march are shown on Chart I. 

The first obvious relation is that between the productions of these 
metals and the total stocks. The simplest assumption to be made is 
that the stocks at any date are equal to those of some prior date plus 
the period production and corrected by a factor which represents the 
proportion retained after loss due to wear and tear. 

This method of computing total stocks of both gold and silver was 
undertaken beginning with the estimated total stocks in the year 1600. 
By the laborious method of cut and try, it was found that the retention 
factors for twenty-year periods were 93.8 per cent for gold and 96.5 per 
cent for silver. Since the retention influence is a compound one, the 
retention percentages for the one-, five-, and ten-year periods are found 
to be 99.7, 98.4, and 96.9 per cent for gold and 99.8, 99.1, and 98.2 
per cent for silver. 

By this method of successively adding productions to prior stocks 
and correcting for the percentage retained the stocks of gold and silver 
have been computed. Chart I shows the same compared with the 
original estimates of Jacob, Tooke and Newmarch. While both the 
estimates of production and stocks are probably subject to considerable 
error, the agreement indicates that the assumption was not un- 
reasonable. 

Turning to the stock of gold and silver in the arts, it has been found 
that under a world system of free coinage, these, too, seem to accumulate 
according to a simple rule. On Chart II compound interest curves 
have been fitted by the method of least squares to the estimates of 
Jacob, Tooke and Newmarch for both gold and silver. These curves 
are represented by the equations: 


Gold Art Stocks = 19.02 (1.0059) 
Silver Art Stocks =482.3 (1.0060)? 


the origin of x (time) being at 1600. 
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CHART I 


THE WORLD'S STOCKS OF PRECIOUS METALS 
1 COMPUTED TOTAL WORLDS STOCKS OF SILVER 


2 ” " “ » Goo 


@EsmMATES OF JACOB, TOOKE AND WEWMARCH 

















The fit of these curves, it will be noted, is reasonably good. 

Next in order come the stocks of money gold and money silver. 
Chart III shows that these are merely the differences between the 
computed total and computed arts stocks. Comparison of these is 
made with the estimates of Jacob, Tooke and Newmarch. Here again, 
the two are in reasonable accord. It must be borne in mind, however, 
that with the cessation of the free silver coinage which became im- 
portant in the 1870’s, the above method of computing silver money 


CHART II 


THE WORLO'S ARTS STOCKS OF PRECIOUS METALS 
. COMPUTED WORLOS ART STOCKS OF SILVER 
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@. ESMMATES OF JACOB, TOOKE ANO NEWMARCH 
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CHART III 


THE WORLD'S MONEY STOCKS OF PRECIOUS METALS. 
1 COMPUTED WORLDS MONEY STOCKS OF SaVER 


2 " " ” . « GOLO 


@ ESTIMATES OF JACOB, TOOKE AND wEWRARCH. 











stocks begins to fail. No longer could the silver not required by the 
previous “normal” arts demand be dumped into the money coffers. 

It has been asserted by various economists, and recently with con- 
siderable vigor, that the rate of money gold accumulation determines 
the trend of world prices. During those periods that the world’s stocks 
of money gold accumulate faster than approximately 3 per cent per 
year, prices are supposed to rise, and when it accumulates more slowly 
than approximately 3 per cent per year prices are supposed to fall. 


CHART IV 


$44 —____} 4 


+4 


i in THE WORLO'S PRICE LEVELS 

L JEVONS-SAVERBECK COMMODITY PRICE INDEX 

O FIVE YEAR AVERAGES 

2 INDEX COMPUTED FROM WORLD'S STOCKS OF 
MONEY GOLD 

2 INDEX COMPUTED FROM WORLD'S STOCKS OF 
MONEY GOLD PLUS MONEY S&VER 
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The primary object of this study is to test the validity of this conten- 
tion. 

If the theory is true, then the curve of gold money stocks divided by 
a compound interest curve of approximately 3 per cent per year can 
be made roughly to fit the curve of world prices. 

For the world price curve there is available the Jevons-Sauerbeck 
Index of English commodity prices now being carried forward as the 
Statist Index. This index is adjusted to the gold basis. This curve 
is the one generally used to illustrate the history of world prices. It 
is true that prices in other countries will vary from this but not suffi- 
ciently to discredit its use in this study. The index of prices, and their 
five-year averages, beginning with the year 1800 are shown on Chart IV 
(Table I). 

TABLE I 


JEVONS ADJUSTED AND CURES Sa OF ENGLISH COMMODITY PRICEs, 
800-1929 









































1] | || im” | 
(5-year) (5-year|| (5-year|| (5-year|| (5-year 
average)| average) || average)| average) || average 
| | | | 1 
1800-152* ||1827-97 1853-95 |1880-88 /1907-80 | 
1801-151* 1828-97 1854-102 95.4 ||/1881-85 |1908-73 | 
1802-119* || 1829-93 94.0 ||1855-101 1882-84 1909-74 77.0 
« . —— - dé. 
1803-135* | ||1856-101 1883-83 | 
1804-129* | 133.2 ||1830-91 ||1857-105 |1884-76 76.8 ||1910-78 
1805-143* ||1831-92 || 1858-91 1885-72 |1911-80 
1806-140* || 1832-80 || 1859-94 97.4 ||1886-69 }1912-85 
1807-139 ||1833-91 | |1887-58 1913-85 | 
1808-157* wa |1834-90 92.8 ||1850-99 |1888-70 11914-85 | 98.8 
1809-170* | 154.6 |/1 2 ||1861-98 |1889-72 70.8 ||1915-106¢ | 
|1836-102 ||1862-101 | 1916-133t | 
1810-159* |1837-94 || 1863-103 1890-72 1917-1711 | 
1811-148* |1838-09 . \|1864-105 | 102.5 |/1891-72 |1918-188F | tine 
1812-131 1839- 99.8 ||1865-101 |1892-68 1919-184 | 171. 
1813-124* || 1866-102 1893-68 
1814-123* | 118.8 ||1840-103 | 1867-100 1|1894-63 64.4 ||1920-189+ | 
1815-118* 1841-100 || 1868-99 || 1895-62 |1921-123¢ | 
1816-98" | | 3842-91 || 1869-98 98.6 || 1896-61 |} 1922-1185 | 
1817-126* | 3-85 1] ||1897-62 11923-121¢ | 
1818-142 | — 1844-84 86.8 ||1870-96 || 1898-64 11924-126+ | 125.0 
1819-121 21.4 ||1845-8 ||1871-100 ||1899-68 67.8 ||1925-135+ | 
|1846-89 || 1872-109 | 1926-126 | 
1820-112 |1847-95 1873-111 | ||1900-75 11927-122 | 
1821-106 |1848-78 1874-102 | 102.6 |/1901-70 11928-120 | 
1822-101 | 1849-94 79.8 ||1875-96 | ||1902-69 |1929-114.2! 
1823-103 | 1876-95 || 1903-69 
1824-106 | 105.4 ||1850-77 ||1877-94 ||1904-70 71.4 || 
1825-117 | 1851-75 1878-87 || 1905-72 i 
1826-100 | |1852-78 1879-83 | 87.4 ||1906-77 | 
| 


1] | 








* Jevons adjusted indexes. Source: Journal of the Royal Statistical Society, 1865. Factored by 1.08 
to reduce to Sauerbeck base. 

t Adjusted to gold base by multiplying by average dollar exchange rate for year divided by 4.86. 

The general equation of the curve which we are to fit to this price 
curve is: 
G 
A(1+i) 

in which P= Computed price index, 
G=Stocks of Money Gold, 
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World Prices and the Precious Metals 133 
t= Required annual rate of money gold accumulation to 
maintain price level unchanged, 
A=<An arbitrary constant, 
z= The number of elapsed years from the origin (year 1800). 
Before proceeding it is necessary to obtain statistics of the amount 
of money gold existing at frequent intervals. Kitchin has recently 
published his estimates beginning with the year 1839 and at five-year 
intervals. While these figures are probably subject to considerable 
error they are accepted as the best available data. For the year 1800 
the estimate of Jacob, Tooke and Newmarch is accepted. The money 
gold stocks for the intervening period from 1800 to 1839 are interpo- 
lated on the assumption of a straight line change between these two 
dates. These data, all of which are reduced to Troy ounces, are 
found in Table II, column 1. 


The curve P= may be transformed to 














































A(1+i)? 
G ; 
— =A(1+7)* and then to the form: 
P 
log — =log A+z [log (1+2)]. 
| 
TABLE II 
COMPUTED PRICE INDEX BASED UPON THE WORLD’S STOCKS OF MONEY GOLD, 
QUINQUENNIALLY, 1800-1929 
(1) , (3) | 
(2) se ae (4) 
Date b Column (2) times 4 
(million oz.) | 1.02645 + 206: f 
1 SIRE ee ee eee! 31.92 | 1.0000 . 20630 154.6 
Ne ede nang easier cieed 33.38 | 1.1110 . 22920 145.3 
ino til oc acta chile .| 35.20 1.2648 26093 134.6 
Rd Se 6 Sars hese ads ad od ne 37.02 1.4411 29730 | 1246 
aks ae | 38.85 1.6420 33875 | 114.7 
ee onisoientiomar ieee bana ae 40.67 1.8710 38599 | 105.2 
EB in edirraccusnadean made 42.49 2.1318 43979 95.6 
Ae ck Soe oe as 44.32 2.4290 50110 88.5 
i Ea aaa wets eats a aE 46.14 2.7676 56270 2.0 
Bos gae G ic vans viseapela nat oad 47.31 3.1534 65055 72.7 
Son 0 Dn geo ea Scan ee | 51.55 3.5931 74126 69.5 
BE aiiokcwsaetnke Gnwaince sdamlsig weak ee 74.38 4.0940 84459 88.1 
RRC Re RN RON PR: 98.16 4.6647 96233 | 102.0 
| CES a re na eee res | 112.05 5.3150 1.09648 | 102.2 
aga a Narang bes le paisa ; 127.82 6.0560 | 1.24935 | 102.2 
epee ..| 138.83 6.9003 | 1.42353 97.5 
a ae eh ee ; 150.42 7.8622 | 1.62197 92.8 
Sa Uis. cha den housinhareniunaniial | 155.83 8.9583 1.84810 | 84.3 
EER RE peng | 167.37 | 10.207 2.10570 79.5 
eas ae prendre ‘| 188'79 11.630 | 239927 | 787 
aaa oranigses .| 225.51 13.251 2.73368 82.5 
Oe ik orice Grinderman | 267.41 15.099 3.11492 85.8 
RR erenneeiersae | 331.41 | 17.207 3.54919 93.2 
Ge ge cee araim nin |} 389.68 | 19.590 4.04142 96.5 
DR Oe a iet re eae agli eae | 454.32 | 22.335 4.60771 98.5 
neti Pree 5: | 494.34 25.449 5.25013 94.0 
WD Ribs bs ria ticwassnsacocanckex’ 550.82 28.997 5.98208 2.1 














| 
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Solving this straight line equation by the method of least squares, 
fitted to the five-year price averages, yields the equation: 





American Statistical Association (14 


_ Gold (millions of oz. troy) 
.2063 X (1.0265)? 


Price 





The standard error of this fitted curve (omitting the 1919 Sauerbeck 
Index) is 11.55 index units and the coefficient of correlation ! is .835. 

From this formula the price levels are computed as noted in Table II. 
These results are charted as a dashed line on Chart IV for comparison 
with the actual price level. 

The fair degree of correlation of the fitted curve is consistent with the 
hypothesis, that the rate of money gold accumulation determines world 
price trends. Moreover, it appears that if this hypothesis is correct, 
the probable rate of money gold accumulation to maintain the price 
level is 2.65 per cent per year. 

The analysis just concluded has omitted one important factor in the 
history of world prices. It did not include the influence of money 
silver. Such an omission is well enough today when its value represents 
but a very small percentage of the combined stocks of gold and silver. 
This, however, is a comparatively new situation. At the beginning of 
the nineteenth century the value of money silver was three times that 
of money gold, while it was not until 1869 that the value of gold became 
equal to it. Certainly silver should be included, rather than omitted, 
as a factor in an analysis of the history of the world prices. 

The theoretical curve of prices will now be reworked including with 
money gold the equivalent value of the existing money silver. The 
new equation to be fitted to the data is: 


e+8 


r 


A(1+7)? 


Price = 


in which: 
S=stocks of money silver, 
r =silver gold exchange ratio, 


S :, 
G+—=equivalent money gold value of 
” money gold plus silver.? 


1 The correlation, as well as those that follow, was based upon direct correlation of the five-year 
ordinates of the two curves. For the purposes in hand this is deemed more desirable than that of the 
first differences. 

? If the combined value of gold and silver were expressed in terms of silver it would change the value 
of A. The resulting curve, however, would be identical to the one derived. 
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For the period from 1800 to 1890 the stocks of money silver have 
been interpolated from the estimates of Jacob, Tooke and Newmarch, 
in accordance with the principles previously developed. This was 
done by determining the total stocks retention factor for the period 
between each estimate and also the period curve for the art stocks. 
The intermediate five-year periods were then computed and the money 
stocks taken as the difference. 

It will be seen from this that the silver curve of Chart III does not 
enter into these computations. In its place there is used one which 
actually passes through the estimates of Jacob, Tooke and Newmarch. 

From 1890 to 1924 when the estimate of the United States Mint 
figure is accepted, the data are interpolated taking into consideration 
the mint figures for silver coinage and recoinage. This was done by 
adding to the 1890 money silver stocks the mint figures for world 
coinage and recoinage and determining the decoinage rate to yield the 
mint estimate for 1924. The five-year period figures were then com- 
puted. For 1929 the mint figures were again used. These money silver 
figures and also the gold silver exchange ratios appear in Table III. 

The equation is now set up as: 


S 
Log aa =log A+z log (1++7). 
ao 


Taking the data from Table III and solving this straight line 
equation by the method of least squares, yields the equation: 


a+8 
, 


Prices = 





0.9563 X (1.01414)? 


the origin being at 1800. 

The standard error of this fitted curve (omitting the 1919 Sauerbeck 
Index) is 10.22 index units and the coefficient of correlation .872. 

The computed levels of the gold-silver price curves may be noted in 
Table III. These results are charted as the solid line on Chart IV for 
comparison with the original Jevons-Sauerbeck and the gold price 
curves. 

Comparing the characteristics of the two curves, it will be seen that 
the more logical gold-silver curve correlation .872 is statistically 
slightly superior to the gold curve (correlation .835). The difference 
is .037 in favor of the former. 

The period over which this analysis has been made is so extended 
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TABLE III 


COMPUTED PRICE INDEX BASED UPON THE WORLD'S STOCKS OF MONEY GOLD AND 
SILVER, QUINQUENNIALLY, 1800-1929 


( G+2 ) 
P r 
9563 1.01414 

















l 

Silver | E e (4) Col ma (4) nied (6) 

Date Galen | "aa change (+8 ) 1.014142 |VolU | P 

oz.) 
| | 

pe eee 1476 15.68 126.1 1.000000 9563 132.0 
1804... ... 2) 1827 15.41 132.3 1.0574 1.0112 131.0 
1809 owsaeiendh Se 15.96 134.7 1.1337 1.0842 | 123.9 
1814 1606 15.04 143.8 1.2155 1.1624 123 6 
hs ia cneoecadn< oe 1603 15.33 143.3 1.3033 1.2463 115.0 
1824 1605 15.82 142.0 1.4006 1.3394 105.9 
REE! 1586 15.78 143.2 1.4983 1.4328 100.1 
RRR Beta 1581 15.74 145.0 1.6176 1.5469 93.8 
Sala apacnits i. 1660 15.62 152.2 1.7225 1.6472 92.3 
Sis aadunnadciasacead 1589 15.85 147.4 1.8469 1.7662 83.5 
a er i ae 1600 15.78 153.0 1.9802 1.8937 80.7 
tale 1674 15.33 184.6 2.1231 2.0303 90.6 
peep rte arty 1742 15.19 213.1 2.2765 2.1770 97.9 
aaa pramnaicee: 1832 15.37 231.3 2.4408 2.3341 98.9 
eisai hdepaepset 1967 15.60 | 253.8 2.6170 2.5026 101.3 
ES wis eeakndenaws 2286 16.16 280.5 2.8060 2.6834 104.5 
— lelablppecebaamenete. 2527 18.39 288.6 3.0086 2.8771 100.0 
Ra oc sspaniciguemnen 2763 18.61 304.2 3.2258 3.0848 98.5 
aa aad antie ica Rata: 3044 22.10 305.6 3.4508 3.3000 92.3 
—  R ennaansieeane aie aelae: 2332 32.56 260.2 3.7085 3.5464 73.3 
ee a a ee 1713 34.36 275.5 3.9763 3.8026 72.5 
a aenpE hate ogee- 1460 35.70 307.9 4.2634 4.0771 75.3 
pipe aaa eeapaiteter: 1329 39.74 365.0 4.5711 4.3713 83.5 
Rihana celpe- 1129 37.37 421.8 4.9012 4.6870 89.7 
ee erabieneeaene 1557 18.44 538.3 5.2551 5.0255 107.0 
1924 2300 29.38 573.2 5.6345 5.3883 106 2 
— RARe eden 3220 | 39.10 633.3 6.0414 5.7774 109.5 


























that doubt may be raised as to the validity of the analysis. The price 
indexes of the first part of the eighteenth century might not be com- 
parable with these of more recent date. Again, the money character- 


TABLE IV 


COMPUTED PRICE INDEX BASED UPON THE WORLD'S STOCK OF MONEY GOLD 
PLUS MONEY SILVER, QUINQUENNIALLY, 1869-1929 
G 
(?-sere 

















(2) (3) 
Date | (1) Gold Column 2) times} Price 
| 1.0208 (millicn oz.) 355 
| | 

DG dines eae wade ad ened ae ca | 4.1387 127.82 1.470 86.9 
I ct one retire dh oa renee 4.5873 138.83 1.6% 2 
NE re tended oa oc ed ares | 5.0846 150.42 1 3 
1884.... : ree 5.6359 155.83 2. 2.9 
1889... er ‘ a 6.2468 167 .37 2.3 5 
1894..... iat : | 6.9240 188.79 2 8 
RRS Eas MRS ae ete 7 a: 2.7 
ara ta esa iela ale Graces earls ta 8 3. 5 
atid a igh akties oe Q 3. re) 
te ee ae eae ee 3. 0 
4. 2 
4. .2 


























17] 


con 


co 


as 





























17] World Prices and the Precious Metals 137 


TABLE V 


COMPUTED PRICE INDEX BASED UPON THE WORLD'S STOCK OF MONEY GOLD, 
QUINQUENNIALLY, 1869-1929 


( = ) 
, Son 
1.8806 X1.0072 











D (1) (2) (3). (4) 

ate G+! 1.00722 Colne (2) times} Brice 

NE ie aah ikea ae wenn de 253.0 1.6443 3.09227 81.8 
Sar eer ee 280.5 1.7046 3.20567 87.5 
SBCA A ea arene ee eee a 288.6 1.7671 3.32321 86.8 
Gis ecw ia dis ie ee hae bier atlas 304.2 1.8320 3.44526 88.3 
ES cd cota ea Ga aaatwniaiakes 6a 305 .6 1.8992 3.57164 88.5 
oe ate Oeste arn are ad 260.2 1.9689 3.70271 70.3 
DL Cct bees eae ter ennewee ks 275.5 2.0411 3.83849 71.8 
ee ee ee 307.9 2.1160 3.97935 77.4 
as dd ate alec aim eae Oka we ee 365.0 2.1937 4.12547 88.5 
ES SRS a eer kerr ae 421.8 2.2742 4.27686 98.7 
Ee ree ey eee 538.3 2.3576 4.43370 121.7 
hp seennventaxetecenennete 573.2 2.4441 4.59637 124.8 
SE ae 633 .3 2.5338 4.76506 132.8 




















istics of the same weights of gold and their silver equivalents at the 
extremes of this period might be far different. The present money 
efficiency of gold and silver might be so much greater than a century 
ago that their actual quantities might represent many times the 
purchasing power of the former. 

In order to investigate this possibility, a study has been made 
covering the period starting with the year 1869 and terminating as 
before with the year 1924. The analysis, made in the same manner 
as was done for the more extended period, yields the curves: 


a G 
.3551 X 1.02087 


e+5 
> 








P= : 
1.8806 X 1.0072? 


These curves are computed (Tables IV and V) and are charted for 
comparative purposes. The characteristics for the gold-silver curve 
are (omitting the 1919 Sauerbeck Index) Standard error, 9.9 index 
units; correlation .833, while those of the gold curve are (also omitting 
the 1919 Sauerbeck Index) Standard error, 12.4 index units; correla- 
tion .724. (See Chart V.) 

It will be seen that as before the more logical gold-silver curve is 
statistically superior to the gold curve although in this case the superi- 
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ority is raarked, a correlation of .833 against .724 or .109 in favor of 
the former. 

It is of particular interest to note that as a price factor the inclusion 
of silver in the latter period proves to be more important than over the 
more extended period. This is because it is during this latter period 
that gold money was actually substituted for silver. The fact that 


CHART V 


THE WORLD'S PRICE LEVELS 





t JEVONS-S Y PRICE INDEX 


O FIVE YEAR aAvEeRaces 
4 (MOEX COMPUTED FROw woRLS STOCKS OF 


MONEY GOLD 
5. INDEX COMPUTED FROM WORLDS STOCKS OF 
MOMEY GOLD PLUS MOMEY SavER 








during this period new money gold has been called upon to replace 
silver as well as augment its own stock has been overlooked by the 
gold pessimists. Silver has now been almost entirely replaced by 
gold so that this dual burden upon gold production is no longer in 
force. 

Another assumption in the analysis suggests itself. The equivalent 
values of gold and silver might not have an equal influence upon prices. 
This possibility has accordingly been tested. For both periods the 
silver factor 8 was given first a weight of .9 and then successively .8, 

rT 
.7 and .6. In each case a complete analysis was made determining the 
price equations; its correlation and its standard error. In order to 
determine the most probable weight for the silver factor the standard 
errors, squared for each case, were charted. 

The low point in this curve determined the most probable weight 
for the silver factor. It was learned from this that for the period 1800- 
1924 a weight of .8 for the silver factor gave the best fitting price curve, 
while for the period 1869-1924 the weight proved to be .9. 
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The improvement in correlation, however, was so small that it 
has not been considered worth while to include these weights in the 
price formula. For the period 1800-1924 the correlation (omitting 
1919) is .899 against .872, or .027 improvement. For the period 1869- 
1924 the correlation (omitting 1919) is .853 against .833, or a .020 im- 
provement. The only important conclusion to be drawn is that: as a 
price influence silver has been slightly inferior to its equivalent in 
gold money. 











TABLE VI 
STATISTICAL SUMMARY OF CURVES 
Period Curve Condition Correlation | Standard error 
1804-1924 a sii ae 
2063 x1 026452 eoeesesece J . 
. e (Less 1919) 835 11.55 
G+ 
P=—563 x1 01414" bein eRe 773 16.1 
‘ ’ (Less 1919) 872 10.22 
1869-1924 a | Sane - aia 
“Besixionoss | ott | 
. x s (Less 1919) .724 12.4 
G+ 
P=—75806 x1 0072" Cocecesece .812 17.09 
: " (Less 1919) 833 9.9 




















It has been assumed that the inclusion of the factor of silver (which 
over either period studied has been a very important consideration in 
the world purchasing power) is more logical than its omission. The 
superiority of the curves, which include the silver factor, tends to con- 
firm this assumption. It seems almost certain that these findings 
warrant the substitution of the gold-silver price theory in lieu of the 
well-known gold price theory. 

The analysis has brought out one more important point. Comparing 
the two gold formulas it will be noted that in order to maintain the 
price level throughout the entire century and a quarter, an increase of 
money gold of 2.65 per cent per year was required. When only the 
last half of the period was considered the required rate was but 2.08 
per cent per year. Thus, due probably to the increased credit efficiency 
of money, the requirements during the latter period are but 79 per cent 
of the average for the entire period. Comparing the gold-silver formula 
in the same manner the requirements drop from 1.414 per cent per year 
for the entire period to but 0.72 per cent for the latter half. This latter 
figure is but 51 per cent of the average for the entire period. This is 
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extremely important as it shows the demand for the precious meta] 
money to maintain the price levels of the world has decreased to a 
remarkable extent during the last century and a quarter. It is need- 
less to remark that the same influence may be carried still further. 

Some economists would have the world headed for disaster because 
they compute that the rate of increase of money gold will be insufficient 
to maintain the world price level. They base their conclusion upon the 
premise that for the next decade or so the increase in money gold will 
be less than 2.5 to 3.0 per cent per year. This analysis is presented 
solely with the view of modifying these dire predictions. 

The writer is very skeptical of any forecast of prices based upon this 
statistical analysis. The principal conclusion to be drawn is that if the 
hypothesis of the gold pessimists is amended to include silver money 
(as it certainly should be) then the present rate of gold production 
should be a strong cause for rising prices. 

For those who would pin their faith upon such a hypothesis, prices 
should rise as long as the gold value of the stocks of gold and silver 
money continue to augment faster than 0.72 per cent per year. 
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FLUCTUATIONS IN EMPLOYMENT IN DETROIT 
FACTORIES, 1921-1931 


By Wiiu1amM Haser, Michigan State College 


The number of workers employed in Detroit factories shows wide 
seasonal fluctuations in addition to changes resulting from general 
business conditions. The dominating position occupied by the auto- 
mobile industry, and the prevalence of important seasonal fluctuations 
in its operations, are the primary causes for the seasonal ups and downs 
in the numbers employed in Detroit factories. 

The employment statistics upon which this study is based are secured 
from the Employers’ Association of Detroit. In 1920, the Association 
began the weekly collection of statistics on employment from the most 
important manufacturing establishments in the Detroit area, in the 
automobile industry, the metal trades, and scattered, although large, 
firms in other important industries. During most of the eleven-year 
period, the reporting firms employed about two-thirds of the employees 
in the district which includes Detroit, Highland Park, Hamtramck and 
River Rouge. The reports were secured each Monday morning by 
telephone at the offices of the Association. The figure reported indi- 
cated the number of employees at work on the day of the report. 
Workers laid-off but still on the payroll were thus, for the most part, ex- 
cluded. The figures collected were released as the Industrial Barometer 
for Detroit. As released, the figures indicated the number of workers 
employed in the reporting factories and made possible a comparison 
with the preceding week. 

With the exception of a short period of time, from May, 1924, to 
March, 1925, no account has been taken of part-time employment. 
The weekly figures indicated the number at work on the day of the 
report without any explanation, except for the brief period noted above 
of the number of employees working less, or more, than a full week. 
Information on the amount of part-time work, while of great value to 
the student and the merchant who were interested in the amount of 
purchasing power released in the community, was not of particular 
value to the Employers’ Association. The special purpose of an 
employment barometer to the Association was to discover the fluctua- 
tions in the demand for labor so that it may be guided intelligently 
concerning the steps necessary to adjust the supply. Employment 
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figures were thought of as indicating the ‘“‘ease”’ or “‘tightness’’ of the 
labor market. Each Thursday, the different national press services 
made available the changes in factory employment. When the em- 
ployment curve showed an upward trend, it served to attract workers 
to Detroit from all sections of the country. When the barometer 
indicated that the number employed was decreasing, the Association 
executives observed a falling off in incoming workers. Thus, the 
employment barometer provided labor when needed and discouraged 
labor from coming to the city when the employment opportunities 
were decreasing. In fact, the Association relied on this barometer to 
balance labor supply and demand in Detroit, and only rarely have 
other methods of recruiting been employed. 

In February, 1929, the Association discontinued the collection of the 
weekly figures and ceased publication of the employment chart in 
its monthly Industrial Barometer. The belief prevailed in some 
quarters that, when the barometer indicated increasing employment, 
it tended to make workers restive and increased labor difficulties. 
When the chart indicated a decreasing amount of employment, busi- 
ness groups in the community thought it caused an unjustifiable degree 
of pessimism among merchants. The Industrial Department of the 
Board of Commerce took up the collection of employment figures, but 
the reports which were made available monthly on an index number 
basis were not as accurate! as the data formerly secured by the Em- 
ployers’ Association. In the following tables and charts the data from 
1929 to 1931 are secured from monthly figures collected by the Board 
of Commerce, but not released for publication. 

It will be observed that during the peak in 1929, the reporting fac- 
tories employed about 300,000 workers. This figure is somewhat more 
than two-thirds of the factory employees in the Detroit area. Ap- 
proximately 75 per cent of this total are employed in the automobile 
industry. Of the number engaged in the other industries listed, 
namely, tool-making, machine or pattern making, miscellaneous metal 
parts, brass and aluminum foundries and forges, not a small fraction 
are engaged on automobile work. As a result of this probably 80 per 
cent of the workers included in the reports covered in this study are in 
the automobile industry. But while about 80 per cent of the employ- 
ment strength represented in the data of the Employers’ Association is 
from the automobile industry, the automobile proportion of the total 
factory strength in the city is somewhat lower, probably not in excess of 
70 per cent. 


1 Their figures were based partly on the estimates of the number of employees at work, given to the 
Street Railway Department by the factories in the district. 
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TREND OF EMPLOYMENT 


The rapid development of the automobile industry during the twelve 
years covered by this study is reflected in the number employed in 
Detroit factories. With the growth of the industry, the number 
attracted to Detroit factories which found employment is a constantly 
mounting one. The depression in 1920-1921 caused a sharp drop in 
employment from the peak in 1920 to the lowest point recorded in the 
twelve year period in January, 1921. The number employed increased 
slowly during 1921, but only after January, 1923, did the number on 
the payrolls approach the high levels set in the first five months of 1920. 
The period 1923-1926 was one of intense activity in the automobile 
industry and the recorded employment totals were higher than at any 
time in the past. The decrease late in 1926 and in 1927 was sharp, but 
recovery was rapid. The number at work in 1927 was consistently 
below 1926. But in 1929 the number employed exceeded the past 
record and passed the 300,000 mark for the first time in March and 
April of 1929. Since 1929, as will be more fully discussed below, the 
decline has been almost continuous. 

The trend for the nine-year period to 1929 was upward. After 1920, 
only 1924 and 1927 showed any decrease in the number employed. 
The average number of workers employed during each year, excepting 
1921, 1924, 1927 and 1930-1931 shows an upward trend. Thus, 
starting with 1920, when the monthly average of the number of workers 
employed during the year was 168,787, the increase has been a con- 
tinuous one. In 1922, the monthly average of the number employed 
was 156,800; in 1926, the average had increased to 236,138, and reached 
its highest peak in ‘the Detroit industries in 1929 when the average 
number employed in these factories was 271,566. 

Table I presents the monthly employment in the reporting factories 
from 1920 to 1931. The original reports, which were made weekly, 
have been consolidated on a monthly basis. 

Examination of the data for twelve years indicates not only the 
sharp seasonal variations, which are discussed more fully below, but 
the upward trend in employment between 1920 and 1929. The number 
employed in the month of greatest activity in seven of the twelve years 
is greater than in the year preceding. In three years, 1921, 1927 and 
1930, for cyclical reasons, the numbers employed in the month of 
maximum employment is less than in the preceding year. In the 
twelve-year period, we find that the number employed in the month 
of greatest activity rose from 198,863 in 1920, to 302,000 in 1929. 
Table II compares the trend of employment in Detroit factories with 
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the average for 1923-1925. It will be seen that in 1927, employment 
showed a considerable drop, but that in 1928, and until October, 1929, 
the number at work in Detroit factories was constantly greater jn 
comparison to the 1923-1925 average. 


MONTHLY FLUCTUATIONS IN EMPLOYMENT 


The month of highest employment in 1929 was April, with 302,000 
reported at work. In previous years the months of highest employ- 
ment were March in 1920, August in 1921, July in 1922, May in 1923, 
February in 1924, November in 1925, March in 1926 and 1927, Septem- 
ber in 1928, and May in 1930 and 1931. March and May were the 
months of highest employment in more years than any other month, 
each month occurring three times in the twelve-year period. 


TABLE I 
AVERAGE NUMBER EMPLOYED IN DETROIT FACTORIES, 1920-1931, BY MONTHS* 








| 1926 | 
| 
204,162) 258,757 


1922 1923 | 1924 | 1925 1927 1928 | 1929 | 1930 1931 





220,600 
220,750) 
219,000) 
228,100! 


210,518 216,071| 280,915 
8} 119,136} 209,604) 241,603) 207,784) 266,957) 219,222) 229,743) 296,003 
128,154} 217,996) 240,887) 219,201) 271,967) 226,099] 242,239) 301,250 
143,339) 224,534! 235,965) 230,637] 260,949| 225,189] 249,075| 302,000 
163,052) 228,859) 222,174) 238,830) 245,891) 221,572 255,965| 296,250| 229,875) 
177.244| 227,045 203,603| 239,464 237,780) 195,309) 262,485) 287,000) 209,125) 
182,363} 221,978 196,013) 241,019) 327,688) 194,649) 267,407| 285,900) 156,200) 
181,139} 218,224 194,952) 240,220) 236,718) 205,658) 284,800) 284,750) 137,500| 
154,826) 214,549) 197,852 250,721) 236,788) 181,250) 
264,337) 225,885 196,252} 291,384) 238,600) 173,400) 
266,907/ 211,563) 193,891 278,196) 204,125) 170,000) 
234,769) 152,717) 196,459) 263,210} 211,000) 130,000) 


| 236,138) 206,830) 261,661] 271,566| 180,650 
| | | | | 


90,571| 193,908 231,212) 146,800 





198,140) 299,355| 271,000 
174,276| 214,301) 195,442 
178,794| 213,292| 194,983 
179,710) 212,663) 177,302| 


156,800] 216,413 210,099} 236,503 


* The monthly figure in the table is an average of the number reported at work on each Monday of the month, 
The average for the year is a simple average for the monthly data. 


TABLE II 


INDEX NUMBERS OF FACTORY EMPLOYMENT, DETROIT, 1920-1931 
(1923-1925= 100) 








December} 104,321 
Average 168,787 
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The time of lowest 
same month each year. 


employment is more concentrated about the 


January was the month of least employment 
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for five years, in 1921, 1922, 1923, 1925 and 1928. December was the 
month of least employment for four years, in 1920, 1924, 1926 and 1930. 
In other years November was the lowest employment month in 1927 
and 1929, and October in 1931." 

The variation between the number employed in the most busy month 
and the least busy month is often very great. Thus 302,000 were em- 
ployed in April in 1929 in contrast to 204,125 in November of the same 
year, a variation of 97,875 or 32.4 percent. The variation in 1928 was 
83,284 or 27.8 per cent. In the twelve year period, 1921 and 1931 
showed the highest variations: in 1921, 70.5 per cent more workers were 
employed in August than in January; in 1931, 47.5 per cent more 
workers were employed in May than in October. The lowest varia- 
tion is shown in 1927 when only 14.2 per cent more workers were 
employed in March, the busiest month, as compared with November 
the month of least employment. 

Table III indicates the month of maximum and minimum employ- 
ment, the number employed in the maximum and minimum months, 
and the variation between the low month and high month of each 
year in the period 1920-1931. 

There is no indication that seasonal fluctuations are any less sharp 
in the last few years than at the beginning of the decade. 

The average variation for the entire period is 34.3 per cent. Only in 
1923 and 1927 were the variations considerably below the average for 
the twelve years. In terms of numbers of persons employed, the 
average variation from the month of highest employment is 78,557. 
Only three years, 1921, 1922 and 1931 are far above this average 
variation. In other words, irrespective of the numbers employed 
during the month of greatest activity, about 78,000 persons are removed 
from the payroll between the busy spring month and the slack winter 
month each year. In years of business depression the variation in the 
depression year is considerably greater than that caused by seasonal 
factors alone. Thus, from July, 1920, to January, 1921, employment 
dropped 70 per cent. Again from April, 1926, to December of the same 
year, the number of persons on the payroll decreased 60 per cent.” 

In 1929 the employment curve began its descent in April, six months 


The low point of employment for Detroit factories follows closely the production of automobiles for 
the United States. The low month production of automobiles was January for five years, December for 
five years, and November for one year. (Computed from monthly data of automobile production in 
the United States as published in the Survey of Current Business, United States Department of Com- 
merce, July 1928, pp. 21-22, and the Annual Supplement for 1931, p. 2.) 

? It might be said that some allowance should be made for the influence of the inventory period at the 
end of December. But an examination of the figures of Table I indicates that in only five of the 
twelve years the December figure is considerably below that for November. In fact, in four of the 
twelve years the December figures exceed those of November, suggesting that the inventory lay-offs 
are a relatively minor factor. 
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before the stock market crash. Except for relatively short periods of 
time, it has continued to fall since and has reached lower levels than 
at any time since the 1920-1921 depression. In April of 1929, the 
factories reported 302,000 employees at work. This was the peak 
figure in employment in the entire period under review. The decline 
during 1929 was gradual, but steady. Table I shows that only in 
the last three months of 1929 was there a substantial drop in employ- 
ment. In 1930 and 1931, however, the average employment reached 
lower levels than at any time since 1922. The lowest point reached 
during the present depression was in October, 1931, with 97,143 workers 
reported employed. This contrasts with 291,384 in the same month 
in 1928, and 238,600 in 1929, and 173,400 in 1930. 


TABLE III 
MAXIMUM AND MINIMUM EMPLOYMENT IN DETROIT FACTORIES, 1920-1930 








‘ _ Variation from 
Maximum Minimum Maximum 





Number 
employed Month Per Cent 





198,863 
117,702 
| 182,363 





























Chart I presents the monthly fluctuations in Detroit factory em- 
ployment for certain years between 1920 and 1931. 


UNEMPLOYMENT IN DETROIT, 1929-1931, AS MEASURED BY 
FLUCTUATIONS IN EMPLOYMENT AND OTHER DATA 


The employment index makes possible only a very rough estimate 
of the number of unemployed in Detroit. In view of this, a registration 
of the unemployed was secured late in 1930. In addition to obtaining 
an estimate of the number of unemployed it sought to gauge the relief 
needs for the winter immediately ahead. The United States Census 
provided two counts of unemployment in Detroit, one in April of 1930 
and the other in January, 1931. The Metropolitan Life Insurance 
Company, also surveyed its industrial policyholders and arrived at 
an estimate of the number of jobless. Since then the estimates must 
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CHART I 
FLUCTUATIONS IN DETROIT FACTORY EMPLOYMENT FOR CERTAIN YEARS 
(Based on Table II) 






















































































be based on the employment information collected by the Industrial 
Department of the Detroit Board of Commerce and by the Employers’ 
Association. 

The registration of unemployed, one of the first to be undertaken 
on a city-wide scale in the United States, was conducted by the Mayor’s 
Unemployment Committee on October 7, 8, and 9, 1930, and for some 
time thereafter. Twenty-eight registration booths were provided in 
various parts of the city—in schools, election precincts and police 
stations. The registration followed close upon a heated municipal 
election, in which much publicity was given to the problem. News- 
papers, the radio and other avenues of communication were employed 
to urge jobless workers to register. The registration during the three 
days contained 75,400 families, while subsequent registrations brought 
the total to 102,373. Since many of the registrations represented a 
family, rather than an individual, the number of unemployed was con- 
siderably larger than the total number of registrations. A sample 
study of the more than 102,000 registration cards indicated that each 
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card represented approximately 1.4 jobless workers. The registrations, 
therefore, indicated a total unemployment of 143,302 in October, 1930, 
To this figure should be added those who live in the metropolitan area 
but work in Detroit. This includes workers in Highland Park, 
Hamtramck, River Rouge and other surrounding towns. In addition, 
there is no doubt that a large number did not register for one reason or 
another. 

The census totals differ considerably from the results of the registra- 
tions. The April, 1930, census, which was made available after the 
city registration had been completed indicated that 76,018 workers 
were in Class A and that 15,479 in Class B, a total of 91,497. 

The special census in January, 1931, indicated an astounding in- 
crease in the number of jobless. The number of workers wholly with- 
out a job totalled 174,527, while 49,041 were on a lay-off, that is in 
Class B, a total unemployment of 223,568 a figure far in excess of local 
estimates. 

The canvass made by agents of the Metropolitan Life Insurance 
Company in December, 1930, indicated that among the 42,585 persons 
in the 9,738 families interviewed only 33.4 per cent of the wage and 
salary earners were employed full time, 36.4 per cent were working 
part-time and 30.2 per cent were wholly unemployed. If this per- 
centage were applied to the gainfully employed population of the city, 
the number of unemployed in December, 1930, totalled about 178,000. 

The index of employment as secured from the reporting firms is also 
of aid in arriving at an estimate of unemployment during the depression. 
From April, the peak month in 1929, to December, 1931, there has been 
a reduction in the number employed in the reporting Detroit factories 
of 171,216 workers. An examination of the index of factory employ- 
ment from 1929 to December, 1931, indicates the continued drop in 
factory payrolls since the beginning of the depression. 

When the special United States Census was taken in January, 1931, 
the employment index of the Employers’ Association stood at 66.3. 
At that time the number of unemployed, counting those without a job 
and those on a lay-off according to the census, was estimated at 223,568. 
Since January, 1931, however, there has been a further drop in em- 
ployment. The index fell from 66.3 to 59.1 in December, 1931. 
Since May, 1931, it fell consistently each month. On the basis of the 
information contained in Table I, employment since January, 1930, 
has fallen about 100,000. Since May, 1931, the drop in employ- 
ment in the reporting factories has been estimated at about 70,000 
workers. 

One factor in the Detroit situation must, however, be considered in 
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arriving at an estimate of unemployment. The “satchel brigade,’’ the 
army of transients who come when work is plentiful and leave when 
work or relief is difficult to secure, is always large in the Detroit picture. 
The movement of jobless workers out of the city began in the late 
summer of 1929 and continued throughout 1930 and 1931. Two 
policies encouraged the exodus. The first was the assurance generally 
given by employers that any additions to the working force would be 
made from regular employees with a long service record. The second 
was the difficulty experienced by those with less than one year’s resi- 
dence in the city to secure relief from the Department of Public Welfare. 
That many of the unemployed have left the city is evidenced by vacant 
dwellings, vacant rooming houses, removal of gas and electric meters 
and similar facts. On the basis of the school census in 1931, the num- 
ber of single men getting relief from the Department of Public Welfare, 
and the estimates of employment experts in Detroit, the number who 
have left the city since January, 1930, is probably about 100,000. 
When these facts are taken, together with the findings of the special 
United States Census in January, 1931, the minimum number unem- 
ployed in Detroit in December, 1931, was about 175,000. 


UNEMPLOYMENT RELIEF IN DETROIT 
In Detroit the giving of outdoor relief to unemployed or other in- 
digents is centralized in the Department of Public Welfare. Only 
a very small fraction of the funds of the social service agencies affiliated 


CHART II 


INDEX OF FACTORY EMPLOYMENT AND RELIEF EXPENDITURES IN DETROIT 
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with the Detroit Community Fund is devoted to direct relief. In 
normal times, expenditures of the public agency account for about 90 
per cent of all the funds spent for relief in the city, but during the pres- 
ent depression, this was true only until July, 1931. Until that time 
the deficits incurred by the Welfare Department were approved by the 
City Council. Since then, the Council has limited the Department’s 
expenditures for the fiscal year 1931-1932 to $7,000,000, an amount 
estimated to be about 70 per cent of the needs. 

Table IV presents the relief expenditures of the Department of Public 
Welfare monthly from September, 1920, to December, 1931, the number 
of cases receiving relief per month and the average expenditure for 
each case. 

Reference to Table IV indicates that prior to the present depression 
only for nine months in the entire period from September, 1920, to 
December, 1929, have the relief expenditures exceeded $200,000 per 
month. Theaverage monthly expenditure for that period is $80,717.78, 
while in 1930 the average monthly amount spent for relief was 
$682,570.06. In 1931 the average reached the total of $897,484.21. 

The cost of food always accounts for a great portion of the 
relief expenditures. In January, 1931, of the total expenditure of 
$1,812,111.98, food accounted for $1,178,927.20, rent $226,277.89, fuel 
$197,544.26. In summer months, the rent and fuel items are con- 
siderably reduced. 

The sudden drop in relief expenditures after July, 1931, is due to a 
change in policy on the part of the city officials rather than to a decrease 
in demand for assistance. Definitely limited appropriations to the 
Welfare Department made it necessary that the funds appropriated be 
budgeted on a monthly basis and that the expenditures be limited to 
the appropriation. 

As a result of this situation the Welfare Department made drastic 
cuts in the number of active cases to receive relief, at one time admit- 
ting for relief only those families with more than one child and dropping 
from its lists all single men and women, and all families in which there 
were no children or only one child. To make unnecessary continuance 
of this policy, during the winter months, private solicitation of funds 
were begun in November, 1931. 

Table V presents the index numbers of the relief expenditures and the 
number of active relief cases in Detroit. It has already been seen that 
there is a striking relation between the fluctuations in employment and 
the expenditures for relief. Chart II shows this relationship for the 
twelve year period under review. Relief expenditures have risen dur- 
ing every major depression; they have fallen with the improvement in 
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TABLE V 


INDEX OF EXPENDITURES FOR GENERAL FAMILY RELIEF, DEPARTMENT OF 
PUBLIC WELFARE, DETROIT, 1920-1931 
(Average 1923-1925 base) 








Seheckendeskeed = 


| | | | = 
1920 | 1921 1922 1923 | 1924 | 1925 | 1926 | 1927 | 192 1929 | 1930 | 1931 


osnns 251.27|589.67| 76.35) 69.91/245.72/191.62/475.79|533.79| 363.35 1,437. 39| 4,877.81 
486 .62/563.18) 65.66] 71.68)266.46/210.66/538.97|481. 311.60) 1,594.80) 4,258.35 
62/494 .36) 69.94) 77.95/255. 15/217. 64/581.42/416. 293 .45) 1,959. 80) 3,897.96 
.77|218.72) 42.68) 67.67) 144.72/171.54/398.40/261.20) 243.94) 1,908.36) 3,016.98 
.25| 48.29) 67.85/115.61/ 143.03) 283.92/215. 235 1,22 18] 2,309.39 
19} 45.23) 59.62)109.21)151.62|265.83)172.44| 214. 821.12) 2,172.04 

-33) 43.80) 71.79 110. 73] 146 .28]261 . 78] 160 243. 7.19) 1,699. 
-05| 48.04) 80.38) 109.84) 141.13/313.16)167. 249. -89} 970.32 
5.19) 40.98) 79.48)118.91/142.50/319.16)142.79) 245. 2.18} 897.36 

-69| 47.37) 96.87) 129.59) 154.68)/328.92/171. 378. -91} 1,329.5 
42) 54.26) 114. 13/130.86|200.91/421 08/202. 589. - 98} 1,391.52 

76) 66.48 ne 1,083. . 15) 2,169 
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employment conditions, although several seasonal increases in employ- 
ment also show increases in relief, and are probably explained by the 
labor surplus resulting from the large army of incoming workers. 
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A FIELD STUDY OF THE DIFFERENTIAL BIRTH RATE 


By Hersert S. Conrap AND Haro.p E. Jonsgs, Institute of Child Welfare, 
University of California 


The present study is concerned with the relation between two sets of 
variables: (a) the intelligence, education, and social status of parents 
and children; and (b) size of family, age of mothers at child-birth, and 
natal interval between children. Earlier studies have presented the 
facts concerning conditions of data-collection, suitability of intelligence 
tests employed, and fairness of sampling within the communities 
investigated. ! 

For the measurement of intelligence, the Stanford-Binet test was 
applied to children, the Army Alpha to adults. Size of family and age 
of parents and children were determined by interview, questionnaire, 
or reference to town clerks’ records. The child-bearing period of each 
mother in the completed families? was computed by subtracting the 
age of the youngest child from the age of the eldest. Natal intervals 
between successive offspring were also computed, except in the rather 
small number of cases for which some uncertainty existed concerning 
the birth rank of the children involved. Additional data include the 
education of the parents (obtained through interview or questionnaire) 
and an average “‘social status”’ rating of the family. The social status 
ratings were made on a nine-point scale * by two or three presumably 


1 Acknowledgments are due to Professors A. T. Poffenberger and R. 8. Woodworth for administrative 
assistance; and to the Social Science Research Council of Columbia University for a grant-in-aid of field 
work covering 19 towns in rural Vermont, Massachusetts and New Hampshire. For details of sampling 
and test-administration, see H. E. Jones, “A First Study of Parent-Child Resemblance in Intelligence,”’ 
The 27th Yearbook of the National Society for the Study of Education, 1: 61-72; and H. E. Jones, et al., 
“Psychological Studies of Motion Pictures,” University of California Publications in Psychology, 3: 
225-284. A detailed description of the sampling characteristics of the present group, with reference 
to the variables discussed in the present paper, will be presented in a forthcoming paper. 

? Division into completed and uncompleted families was made on the basis of mother’s chronological 
age, the age of offspring, and the period without childbirth. The oldest mother in the uncompleted 
families was 45 years; her first child was ten years old, her second was six. The two youngest mothers 
in the completed group with husbands living at home, were both 38 years; neither of these had had any 
children for twelve years. Statistical constants: 








Completed families Uncompleted families 





Mean S.D. Mean | Median 





Age of mother C 45.2 5 5.83 , | 
Age of father ’ 
Age of eldest child 19.3 4 5.59 ; | 


























See also Table VIII. 
* The rating scale, and details concerning validity, will appear in a forthcoming article. 
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competent judges, such as a town clerk, or a local physician or minister, 

Information concerning each of the items above was not always 
available for every member of every family; this explains the inequality 
in number of cases in the following tables. Another cause of discrep- 
ancy is the fact that for certain treatments all families could be em- 
ployed; whereas in other treatments, only “‘full’’ families (parents and 
siblings) could be used. Most of the families include both parents and 
children, but in somewhat over ten per cent of the cases, data is avail- 
able for the sibship only. 

In order to eliminate the disturbing factors involved in correlations 
with age, the raw Alpha and Stanford-Binet scores were converted into 
sigma- (standard-deviation-) scores for each age group, on the basis of 
a larger sampling consisting of over a thousand Alpha tests and nearly 
four hundred Stanford-Binets; ! these sigma scores are used throughout 
the present article. Zero correlations of the sigma scores of mothers, 
fathers, and children with chronological age, are among the indications 
that the sample of the present study is unselected, with reference to the 
larger total sample from which it is taken. 

In part, eugenists base their argument of racial deterioration on the 
premises that unintelligent women are marrying earlier than intelli- 
gent, are bearing children over a longer span of years, and are having 
children with a shorter interval between the successive births. It is 
also sometimes suggested that through physiological factors connected 
with age at pregnancy, the children of older mothers may suffer a 
handicap; social conditions premoting later marriage would therefore 
have a direct dysgenic effect. The following tables present relevant 
data for our rural New England sample. From Tables I and II it can 
be seen that apparently the upper classes do begin to bear children 


TABLE I 
CORRELATIONS WITH AGE OF MOTHER AT BIRTH OF FIRST CHILD 
(Completed plus Uncompleted Families) 











, Age of mother at birth 
Line no. of first child X - . 
D SARE erEheaheeeeeeeonses Intelligence of mother 129 +.14 +.058 
EE CE een Tae ene me Intelligence of father 110 +.23 +.061 
Seer ee Education of mother 99 +.17 +.066 
ick Gakacwiousseieaeanseuees Education of father 79 +.20 +.073 
DP iccdGheeeaerentenneapeaiien Social status of family 123 +.22* = .058 











* In our sample, social status is positively related with age of mother to the extent of about +.20; 
for this reason, the r of +.22 is reduced when age is partialed out. Calling mother’s age at birth of 
first child 1, social status 2, and mother’s present age (i.e., age at the time of our survey) 3, we have 
computed: Ty = +.22; Tyg = +.70; T= +.20; and T12.3 = +.12. 

1H. E. Jones, “‘A First Study, etc.,”’ op. cit. Not all these cases of the larger sampling could be used 
in the present study, due to the absence of necessary data (such as intelligence tests of siblings or parents 
of the testee, information enabling the classification into completed vs. uncompleted families, etc.). 
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somewhat later than the lower. But so far as can be judged (Table ITT) 
the children born to older mothers are not less gifted in intelligence 
than those born to younger; further (Tables IV and V), the average 
period of child-bearing is no less among the intelligent than among the 
unintelligent; and the average natal interval is no greater. 


TABLE II 


CORRELATIONS BETWEEN PARENTAL INTELLIGENCE AND MOTHER'S AGE 
AT CHILD-BEARING 








n r 








Line no. Intelligence of mother X | n r Intelligence of father X 


1 129) +.14 «.058||Age of mother at Ist child 110) +.23 =.061 
2 .. |Age of mother at 2nd child 117| +.23 +.059||Age of mother at 2nd child) 99) +.27 =.063 
3 . |Age of mother at 3rd child | 82) +.14 +.073||Age of mother at 3rd child | 68) +.18 =.079 
4 . |Age of mother at 4th child = +.25 ~.096)/Age of mother at 4th child 36) +.23 =.106 








. |Age of mother at Ist child 











TABLE III 


CORRELATIONS BETWEEN AGE OF MOTHER AT CHILD-BEARING AND 
INTELLIGENCE OF CHILDREN 


(Completed plus Uncompleted Families) 




















} 
Line no. | Correlation between n Raw r Paster See Partial r 
| = 
eee saa aners Age of mother of birth | | 
of first child X av. 

intell. of sibship 129 | +.14+.058 | Mother’sintell.| +.08+.059 
. | 
Rincdceusiiteeeeel Age of spotier of birth 
of each child X 

| child’s intelligence | 396 | +.16+.033 | Mother's intell. | +. 12.033 








Thus far, all our data point to the probable absence of any relation 
between number of offspring and intelligence of parents or siblings. 
Table VI presents the facts for the completed families. From this 
table, it actually seems that size of family is related positively to certain 
desirable social traits; the correlations, however, are not reliably greater 
than zero. Before the zero relationship may be accepted, however, 
it is necessary to know (1) whether the uncompleted families are less 
intelligent than the completed, and (2) whether the size of uncompleted 
families will eventually exceed that of the present completed. From 
Table VIII it can be seen that the difference between the two types of 
families, in regard to present size of family, is not very large; this sug- 

1A question of subsidiary interest is whether the more intelligent parents give birth to the majority 
of their children within any particular five- or ten-year period (such as ages 20-25, or 20-30). Table IV 
does not answer this question directly, though it predisposes one to a negative expectation. Tables II 
and V virtually do answer the question directly—and the answer, for the rural New England communi- 
ties of this study, is negative. Table II1I—within the limits of the P.E.’s —dismisses the question as 


having little or no eugenic importance so far as intelligence is concerned, although the question still 
retains considerable psychological and sociological interest. 
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TABLE IV 
CORRELATIONS WITH SPAN OF THE CHILD-BEARING PERIOD 











Line no. | Child-bearing span * X | n* r 
DS  aieaune seduemenenuneeteteenees Intelligence of mother 53 + .03 + .09 
init kketekenenaanentsatnentaees Social status 53 — .06 = .09 

















* Child-bearing span can be determined, of course, only for the completed families in which both age 
of eldest and age of youngest child are known. Inthe case of completed families of only one child, the 
child-bearing span was counted as 0 years. 


























TABLE V 
CORRELATIONS WITH NATAL INTERVAL 
Completed families Uncompleted families 
Line no. Average natal interval* < 

n r n | r 
De a dak nai aadetaiaesesibld Intelligence of mother 49 +.08=+.10 67 | .00 + .08 
ECR Se Intelligence of father 39 +.04+.11 63 —.01+.09 
Didciedaenineseneeewes Education of mother 36 —.20+.11 52 —.11+.09 
ch Sia edee eterna nee Education of father 2 —.21+.13 47 —.17+.10 
TT ie icemeaeeaad ie katte Social status of family 52 + .30= .09 83 + .04+ .07 
De ace caesar ensndnecaees Average a + .002 | o — .050 











* Mean of the natal interval between consecutive children in a family. It is interesting to note that 
among the completed families, with size of family held constant, the natal interval between later pairs 
of children is on the average slightly shorter than between earlier pairs. Among uncompleted families, 
with present size of family held constant, the same average tendency appears. The difference, however, 
is small (amounting on the average to only three or four months) and fails to appear with any important 
degree of regularity. The average natal interval is negatively related to size of family—among the 
completed families, r= —.27 (n=54); among the uncompleted families, r= —.21 (n=78). 


gests (as might be inferred from a priori considerations respecting 
sampling) that the present uncompleted families will eventually be 
larger than the completed. But our evidence fails to indicate any 
inferiority of intelligence for the uncompleted, as against the completed, 
families. 

Although the data are obviously less appropriate, it is nevertheless 


TABLE VI 


CORRELATIONS WITH SIZE OF FAMILY 
(Completed Families) 


























Completed families 
Line no. Number of offspring X< 
| a | , 
| ] 
(1) (2) | (3) (4) 

DS 2d mia ee bbamnneea Intelligence of mother 55 +.05 +.09 
RES ee eee Intelligence of father 45 +.20 +.10 
DA cécegernciwwerwenaien Education of mother 41 +.07 +.11 
Os sia beat inel ah niacnlte ar ane enti Education of father 31 +.22 +.12 
| ROR er Social status of family 58 +.03 +.09 
eee Average intelligence of sibship 61 +.18 +.08 
Diets Cade eeiaeeeeeanwe Average } on +.13 
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tempting to examine the relation between size of family and intelli- 
gence among the uncompleted families. This relation is negative 
(Table VII). But we have previously seen that the less intelligent 
begin to bear children sooner than the more intelligent (Table I); this 
fact, perhaps, accounts for the larger size of the less intelligent of the 


TABLE VII 
CORRELATIONS WITH SIZE OF FAMILY 


(Uncompleted Families) 
































Uncompleted families 
Line no. Number of offspring X 
n r Partial rt 

(1) (2) (3) (4) (5) 
| ee ee Intelligence of mother 68 —.21 +.08 —.16 
a iting oi ae Intelligence of father 62 —.32 +.08 —.22 
Dial er eee eae Education of mother 53 —.21 +.09 —.15 
ee err Education of father 49 —.17 =. +.03 
ects weedanaee Social status of family | : 66 — .37* = .07 — .30* 
ere Average intelligence of sibship 68 —.20 +.08 —.19 
EERIE eee | Average | a eo ees —.17 











* This coefficient, the lowest in its column, may indicate that a small family promotes superiority of 
social status, as well as vice versa. ; 
t Age of eldest child being held constant; for explanation, see text. 


uncompleted families, while they are still uncompleted. In time, 
however, this initial advantage will be erased by the eventual equality 
of the total period of child-bearing among intelligent and unintelligent 
(Table IV). It therefore seems desirable to equate the period of child- 
bearing to date, among the uncompleted families; this may be done by 
holding constant the age of the eldest child! The partial correlations 
which effect this are presented in column 5ofTable VII. These are the 
coefficients (for the uncompleted families) properly to be compared 
with those of Table VI. Our conclusion from Tables VI and VII is 
that in the completed family of the rural districts here studied, number 
of offspring is not significantly or reliably related to intelligence.* 

Our evidence, then, seems to support the belief that in the rural sec- 
tions investigated, family size is non-differential. But the lower 
classes may still achieve a higher rate of increase by diminishing the 

1 The correlations between number of offspring in the family and age of eldest child are +.62 and +.33 
for the uncompleted and the completed families, respectively. Holding constant the age of eldest 
child would not affect the correlations for the completed families in Table VI by more than about .01. 

?To a small extent, this absence of relation may arise through the migration cityward of intelligent 
and ambitious individuals who, even had they remained in the country, might still have limited the size 
of their families quite severely. The converse possibility, namely, migration to city slums by indigent 
persons with an incurable tendency toward large families, also suggests itself for consideration. It seems 


to us improbable, however, that either one of these possibilities involves a sufficient number of cases 
appreciably to affect our fecundity-intelligence correlations. 
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interval between generations, or (shall we say) by increasing the turn- 
over. In the present instance, this last-mentioned differential is ex- 
tremely meager. Between the mother with an intelligence score at the 
bottom of the distribution and the mother with an intelligence score 
toward the top, the difference in age at birth of first child is, on the 
average, only about three years (computed from the regression between 
intelligence and age-at-first-child, see Table I). A similar relation 
holds between intelligence and mother’s age at the birth of later chil- 
dren (Table II). It must be remembered, moreover, that the slight 
advantage which the lower classes in the present study derive through 
somewhat earlier reproduction, may easily be counterbalanced (if not 
more than counterbalanced) by a higher death rate in maturity. 

One additional point deserves mention. The average size of family 
in the present study is certainly smaller than would have been found in 
a study of New England pioneers. Given a positive relation between 
intelligence and birth-position in family, declining family size would 
adversely affect the intelligence of the race. But it has been previously 


TABLE VIII 
STATISTICAL CONSTANTS 




















Refer to Completed plus uncompleted families 
Variable 
Table | Line | m | Mean | Median | S.D. 
| 
| 
1 | 1 Mother’s age at birth of Ist child 129 23.9 | 22.7 5.39 
2 | 2 Mother's age at birth of 2nd child 117 26.5 25.7 5.34 
2 | 3 Mother’s age at birth of 3rd child 82 29.3 28.4 5.18 
2 | 4 Mother's age at birth of 4th child | 43 31.2 | 30.1 4.84 
3 2 Mother’s age at birth of each child 396 27.6 | 26.8 6.27 
Completed | Uncompleted 
| n |Mean|Med. | S.D. | n |Mean} Med.| S.D. 
| | | | 
6,7 1 | Number of offspring 155) 3.55; 3.18) 1.79'68) 3.03) 2.78) 1.51 
5 1 Average natal interval, in months |49/42.5 |36.8 |18.5 |67/35.0 |29.8 |16.6 
4 oe 4/| 6.7 5.54 “| MaaGienes A caren 
| 


| Child-bearing span 153] 8. 





demonstrated, at least for the present rural sample, that the later 
births of large families are no more intelligent than the earlier-born.' 

Table VIII presents statistical constants for certain of the variables 
which appear in the preceding tables. 


1H. E. Jones and H. H. Hsiao, “A Preliminary Study of Intelligence as a Function of Birth Order,” 
Journal of Genetic Psychology, 35: 428-433, 1928. Additional evidence, and a review of the literature, 
may be found in H. H. Hsiao, “‘ The Status of the First-Born with Special Reference to Intelligence.” 
Genetic Psychology Monographs, 9: Nos. 1-2, 1931. 
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SUMMARY 


The data of the present study consist primarily of intelligence tests 
administered to children and adults in rural New England, together 
with information concerning size of family and other variables of inter- 
est to the eugenist. Part of the value of the study derives from the 
special precautions taken to insure fairness of sampling. Tables I and 
II indicate that the more intelligent parents begin to give birth to chil- 
dren slightly later than the less intelligent; the children born to older 
mothers, however, appear to be just as intelligent as those born to 
younger, when intelligence of mother is held constant (Table III). 
The period of child-bearing is equally long among intelligent and un- 
intelligent (Table IV); as is also the average natal interval between 
successive offspring (Table V). Tables VI and VII indicate that, for 
completed families of the community investigated, no significant rela- 
tion exists between living number of offspring and such variables as 
parental intelligence, education, and social status. It is concluded 
that family size is non-differential; but the earlier child-bearing 
(or shorter interval between generations) of the lower classes, gives to 
these classes an advantage in respect to rate of increase. This advan- 
tage, however, is very slight, and is probably to a large extent counter- 
balanced by a differential death rate in maturity. 

Care should be taken not to generalize too broadly from the results of 
the present study of rural districts. The results do, however, suggest 
that within a given cultural group, deliberately fostered eugenic pro- 
cedures may be less essential than commonly supposed. 
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VARIATION IN THE DURATION OF MARRIAGES WHICH 
END IN DIVORCE, WITH SPECIAL REFERENCE 
TO THE STATE OF WISCONSIN! 


By Kimpauut Youna anp C. L. Deprick, University of Wisconsin 


This study aims to analyze the changes in the duration of marriages 
which end in divorce. The data are drawn from the State of Wiscon- 
sin. Three major problems presented themselves to the writers: (1) 
For the divorced population has the length of marriage increased or 
decreased since 1887? (2) What is the effect of out-of-state marriages 
upon the duration of marriage among those who are divorced? Are 
any revealed differences statistically significant? (3) Has the varia- 
tion in duration been correlated both with changes in the period from 
marriage to separation and with changes from the period of separation 
to divorce? Or has it arisen from only one of these two variables? 

The data for this study were taken from two sources: (1) the United 
States Census publication, Marriage and Divorce: 1867-1906, Part I, 
and (2) the divorce records of the Wisconsin State Bureau of Vital 
Statistics for 1929. Some question may be raised concerning the ac- 
curacy of the data for the earlier years. Unfortunately there is no 
method of checking these figures. The data for 1929, however, were 
taken from the files of the Wisconsin Bureau of Vital Statistics from 
the records turned into the Bureau by the separate counties. The en- 
tire universe of data for the two periods was used. 

In order to make a more detailed classification of various periods of 
marital duration for the 1929 divorces the length of marriage was com- 
puted to years and months. The census data for 1887 to 1906 did not 
permit this refinement. Except for the class interval “under one year 
duration,” the early study merely subtracted calendar years to de- 
termine the duration periods. The census publication, therefore, 
centers each tabulation class interval on the exact year. The present 
study centers it at the mid-point of the class interval. 

(1) Our first problem was to discover if the total duration of mar- 
riages ending in divorce in Wisconsin had increased or decreased when 
the figures for 1887-1906 are compared with those of 1929. We know 
that the rate of divorce in this state is increasing. For 1868-1872 
divorce per 1,000 of the total population was .38, the corresponding 

1 The writers are indebted to Mr. L. W. Hutchcroft of the Bureau of Vital Statistics at Madison, 


Wisconsin, for access to the 1929 data. They also wish to express their appreciation of the research 
grant from the University of Wisconsin Graduate School which made this study possible. 
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figure for 1898-1902 was .65, and for 1926-1929 it was .86.! Also for 
1898-1902 the number of divorces per 1,000 of the married population 
was 1.80, and for 1926-1929 it was 2.19. Yet these figures do not give 
us data on the total duration of the marriages which terminated in 
divorce. From our own sources, however, we were able to determine 
this. Table I gives the duration of marriages ending in divorces in 
Wisconsin for 1887-1906 and for 1929, with a conversion to base 1,000 
for comparative purposes, 


TABLE I 


DURATION OF MARRIAGES ENDING IN DIVORCE IN WISCONSIN, 1887-1906,* AND 
1929, WITH RATIOS PER 1,000 





























1887-1906 | 1929 
Number of years married 
Number Ratio per 1,000 | Number | Ratio per 1,000 
I II III IV Vv 

Gi daccckehenseadiesscnwes 22,498 1,000 2,651 1,000 
Under 6 months........... dies ae 38 14.3 
Se TS anceneeves eee 621 27.6 125 47.1 
EPI Prr rT Tere 908 40.4 208 78.5 
i6caesetenadeeyees 1,860 82.7 236 89.0 
Dt ide cneaewenaeeen 1,756 78.1 206 77.7 
Diiuisstcesnonbeeeee 1,656 73.6 176 66.4 
he uwiewdendeceue sean 1,528 67.9 187 70.5 
Diéesentecedhéen een 1,365 60.7 168 63.4 
Tiéttcdbéinwesetesnen 1,194 53.1 101 38.1 
se eke esesenseundnee 1,109 49.3 150 56.6 
veep series: 963 42.8 124 46.8 
Tiserntesteatearenael 890 39.6 100 37.7 
a cucingruaaouael 889 39.5 72 27.2 
ities tenssaeeedsen 708 31.5 78 29.4 
Sere ee 689 30.6 61 23.0 
bt ¢htekeneuwenen oud 627 27.9 59 22.3 
i tiewntseeueeevene 534 23.7 59 | 22.3 
ee ear | 503 22.3 52 19.6 
_ eaebepeiepema sates 486 21.6 54 20.4 
ib Ckeateeseeen genes 441 19.6 37 | 14.0 
lS aa RN 388 17.2 47 17.7 
PE Rc arcane ean a anes 3,383 150.4 351 132.5 
Gcaie Ade tacsaas nes maid a 156 58.8 
Es cite waneakaiauk ane | ee 114 43.0 
RES 57 21.5 
RT REE Rrra 15 5.7 
nin shaten os cakuatinil’ 4 1.5 
Sore 2 0.8 
Gus gcaneensen ants 2 0.8 
MN ca dancndwenstanaes | 1 0.4 

CEeTE Ee | 

Mean duration of years. ... 10.37 9.83 

Standard deviation........ 8.39 8.26 

















* Marriage and Divorce, 1867-1906, Part I, p. 106. 


The table reveals clearly that the 1929 ratios are generally higher for 
the shorter durations while the 1887-1906 ratios are higher for the 
longer ones. Does this indicate that proportionately more divorces 
are granted in the shorter duration periods now than during the earlier 


See Marriage and Divorce, 1867-1906, Part I, p. 16. 
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period? The mean number of years married for each series and the 
standard deviation are given in Table I. The standard error! of the 
difference between the means is .1688. In short, the evidence seems 
rather conclusive that this difference in duration is significant and that 
it represents a trend in Wisconsin, at least, toward shorter duration of 
marriages which end in divorce. 

(2) If we examine the duration of the out-of-state marriages we may 
be able to answer the second principal question which we set ourselves 
regarding the effect of out-of-state marriages upon divorce. Table II 
furnishes us the data for this comparison. It shows the number of 


TABLE II 


THE NUMBER OF WISCONSIN DIVORCES FOR 1929 OF EACH KNOWN DURATION, 
BY RESIDENCE AT THE TIME OF MARRIAGE, AND THE PLACE OF MARRIAGE 
































| Both parties residents of Wisconsin 
at time of marriage 
Number of years married All others * 
Married in Married in 
Wisconsin surrounding states 
I II | III I\ 
| 
irs ens dows an dseueswennens 1,279 670 701 
Under six months........... 15 18 5 
Se NS 66.4 a4'4 so en%oe 56 51 17 
Te ee irre ee ree ciate | 85 83 40 
_ HER einer naisiake | 103 79 54 
DD ahivenwnnes dues eee 81 s4 43 
| WETEAOE STAR YRES 71 68 7 
Mie EER Rea 90 52 44 
| SE See eee 68 47 53 
— Ne 43 28 30 
hi pate Weniareiee waned 69 32 49 
icici baked e:0 ack aati 59 28 38 
eee eae | 36 23 41 
De tkiécunwessawwsnil 38 15 19 
nia: sig thie: taideers drerubsnteed 35 14 28 
i: higin ire he Seeate aes 41 7 13 
Mcdlstuusieacokeats | 40 5 14 
eee 29 6 24 
| peaastokemeaemerepaataed: l 2! 9 18 
La di eteradunwawennn | 32 8 14 
Se arctan te oe 26 4 6 
in taeceitin Rea wanda Awa | 28 4 15 
SA Ss une oak tna ee wied wae 91 15 49 
alee aiid ae aaa ek a 83 7 25 
Dt redesieehacaeddaeawsase 35 sa 22 
dah Bekah eda gaunt on 2 3 
nie id ake de ee lg edna’ A 1 1 2 
I iter uraavninsiterindelins afatee-niare a 1 1 
SEP eee 2 
Ds Ru hchine ma bwamedeeaee 1 2 
Bioom Guratiom. .....0esce 10.561 5.772 10.536 














* This classification includes cases where one or both parties were residents of other states at the time 
of marriage but regardless of place of marriage and a few cases of Wisconsin residents who were married 
in other states or abroad. 

1 Some question might be raised regarding the use of the standard error of the difference with datain 
skewed distributions. Both the 1887-1906 and the 1929 distributions are skewed in the same direction 
and to approximately.the same degree. (The skewness for the former distribution is .396, for the latter 
it is .358, computed by Yule’s method of approximation.) 
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marriages of residents of Wisconsin which were contracted within the 
state itself, or in one of the four neighboring states of Illinois, Iowa, 
Minnesota, or Michigan. Column IV includes cases where one or both 
persons were residents of other states at the time of marriage regardless 
of place of marriage and a few cases of Wisconsin residents who were 
married in other non-contiguous states or in foreign countries. 

The general averages computed for this table are significant, but 
they can easily be explained. The existence of good roads and auto- 
mobiles makes marriage in neighboring states almost as convénient 
as at home. Surrounding states are a mecca for those seeking easy 
marriage and avoidance of the law. Two marriage laws in Wisconsin 
have led to a great deal of evasion. The first law, passed in 1899, 
requires a five-day waiting period between the date of application for a 
license and the date of issuance. The second, passed in 1913, requires 
a physical examination for all males who apply for a marriage license.' 

If migration for marriage is a comparatively recent phenomenon 
then it would be unfair to compare the data in columns II and III of 
Table II. There could not possibly be as many marriages of long 
duration in the out-of-state series as in the in-state series. It would 
seem best therefore to limit the comparative analysis of these two 
series to a shorter interval of time. 

For this purpose a separate analysis was made of marriages which 
were contracted during the ten-year, and the five-year periods ending 
in 1929. These data are presented in Table III. 


TABLE Ill 


IN-STATE AND OUT-OF-STATE MARRIAGES OF TEN YEARS OR LESS, AND OF 
FIVE YEARS OR LESS DURATION, 1929 * 














| In-state | Out-of-state 
Number of marriages of a total duration of 10 years or less... | 761 575 
EE EERIE ACR RES IE aa 4.99 4.40 
IIS Cac ccucevesdedceecennetenaeasngesses 2.94 2.79 
Number of marriages of a total duration of 5 years or less..... 486 417 
NE EERE ELLA ELL LIE CEE EO | 3.11 2.96 
| 1.57 


eh. eee ae ad eae meee aweMil 1.63 














* Vide Table II, columns II and III. 


The difference between the means of the series of ten years or less is 
9 years. That is, the average marriage of Wisconsin residents who 
were married in the contiguous states and who also secured a divorce 

1See Wisconsin Statutes, 1929: Sections 245.10 and 245.14. It is often believed that the law in regard 
to physical examinations is not enforced. Although the examination itself may be perfunctory a 


physician's certificate is insisted upon. Many persons resent the idea of a compulsory examination and 
object to the physician’s fees. 
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within ten years after marriage was six-tenths of a year shorter than 
marriages of Wisconsin residents who were married in the state and 
who also secured divorces here within the same ten-year period. The 
standard error of the difference between the two means is .1580. 

If an analysis is made of marriages contracted during the five-year 
period ending in 1929, the difference between the mean number of 
years married for in-state and out-of-state cases is only .15 with 
standard error of the difference of .1067. This decrease in the differ- 
ence between in-state and out-of-state marriages for the shorter period 
may be accounted for in either of two ways. First, the trend toward 
more out-of-state marriages may have greatly affected the marriages 
of shorter duration. It is impossible with the present data to check 
statistically this assumption. Second, it is quite possible that in the 
short-time marriages ending in divorce there may be many more con- 
mon causal factors in in-state and out-of-state marriage groups than 
is true of long-time marriages which end in divorce. In other words, 
in the latter group there may be differentials in legal causation which 
do not operate in the former. Further statistical analyses in terms of 
legal causes for the two types of marriage must be made before any 
definite conclusion can be drawn. 

We have not made an exhaustive analysis of the problem, but a 
tabulation of in-state and out-of-state marriages which end in divorce, 
indicates in general for Wisconsin that in counties adjacent to neigh- 
boring states there is a much higher percentage of out-of-state mar- 
riages than in the counties in the central section. It is also apparent 
that urbanization of population is a factor since the rate is also high 
for those counties bordering or near Lake Michigan. These are the 
counties with the largest urban population. 

The writers hope to make a more careful analysis of this aspect of 
the problem. Such variables as urbanization, the existence of trunk 
highways leading toward neighboring states, the matter of religious 
affiliation and divorce, and other items must be investigated before 
any final conclusion can be reached. 

(3) Another fact brought out by this study is the lag in time between 
separation and divorce. Existing laws set a certain minimum on the 
duration of marriage before a divorce may be granted. Perhaps the 
“duration”? which should be studied is the period from marriage to 
separation rather than from marriage to divorce. There must be great 
variability in this matter. Some couples separate permanently shortly 
after marriage and yet may wait years before securing a divorce. 
Others separate only after a long period of majriage and wait only 4 
month or even less before filing suit for divorce? 








in’ 
or, 








than 
and 
The 


year 
r of 
ha 
fer- 
"lod 
ard 
WES 
eck 
the 


of 
rk 
us 
re 





45] Duration of Marriages in the State of Wisconsin 165 


This period from marriage to separation is very important in any 
investigation of family disorganization. Mowrer’s comment on family 
organization and family break-down is in point. He says: 

The establishment of a family is the process of building up organized attitudes 
in which all concur. Family disorganization represents the converse process 
in which the family complex breaks up and the ambitions and ideals of the 
individual members of the family become differentiated. The legal aspects of 
marriage and divorce are recognition by the community or state that family 
attitudes have been established or discontinued, i.e., disintegrated. 

In our present culture marriage doubtless more nearly marks the 
organization of the family complex than does divorce mark its disor- 
ganization. Sociologically marriage is the usual evidence of the in- 
ception of family organization as such. Separation, particularly the 
final separation after which the husband and wife no longer share bed 
and board, more nearly denotes overt family disintegration than does 
the legal divorce itself. 

With this in mind let us analyze the lag between separation and 
divorce. Table IV presents a comparison of the years of lag between 
separation and divorce as reported for 1887-1906 and for 1929. For 
the first period, the average duration from marriage to divorce was 
10.4 years. From this table we find that for the same period the aver- 
age duration from marriage to separation is 7.7 years and that the 
average duration from separation to divorce is 2.7 years. In like 


TABLE IV 
KNOWN YEARS BETWEEN SEPARATION AND DIVORCE, 1887-1906 AND 1929 




















| 1887-1906 | 1929 
Known years Number Per 1,000 Number Per 1,000 
| 
I I Ul | IV 
ich thadcedthiuskaadunnsised 18,183 1,000 2,329 | 1,000 
Under 6 months................ or = 845 ae 
ST BE ciccteidnctenaw eel 3,213 176.7 1,305 560.3 
Dinas s bédindubeieehaeeow 5,113 281.2 437 187.0 
Dieiticbede aden kks x onion 3,754 206.5 231 99.2 
ie riditcadbablewakakaen 1,959 107.7 122 52.4 
_ SON re area ee 1,135 62.4 68 29.2 
Diab aint deen onan nae wares 792 43.6 49 21.0 
Wild eae aen nek teadhae 591 32.5 36 15.5 
Dinan Goda neneberieae 402 2.1 15 6.4 
ae eee 268 14.7 17 7.3 
Leb ikete dhededeeeneheee 197 10.8 15 6.4 
hae as ca ee Sea ee 514 28.3 17 7.3 
DE Wi ch eudin ened cosa aueue 145 8.0 15 6.4 
RS eee ove — 1 .4 
DN Geaticdvetcunecewceuensen eae = 
etree a0 1 < 
Sea 100 5.5 2 8 
Mean duration from marriage to 
Ss ccc ee eecensyaens Fs 8.1 

















— 





‘Ernest R. Mowrer, Family Disorganization, Chicago, 1926, 
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manner we know that for 1929 the average duration from marriage to 
divorce is 9.8 years; the average period from marriage to separation ig 
8.1 years; thus, the average period from separation to divorce is only 
1.7 years. In other words, the average period between marriage and 
separation has increased in the past thirty years, and the period between 
separation and divorce has considerably decreased. 

What factors may account for this trend? Why should the number 
of years from marriage to separation have increased? Why should 
the period from separation to divorce have decreased more than one- 
third? A number of pertinent considerations present themselves. 

In the first place, divorce is now much more openly approved than it 
was in the twenty-year period from 1887 to 1906. There seems to be 
less hesitancy about getting a divorce on the part of married couples 
who have separated. Furthermore the possibility of a divorce as a way 
out of marital difficulties seems to be much more commonly accepted 
today among married people than formerly. So, too, the possibility of 
greater mobility enables married persons more easily to get away from 
each other and from their acquaintances. Again the gainful employ- 
ment of women outside the home provides an alternative to the con- 
tinuance of an odious marriage relationship. And, finally, the possi- 
bility and ease of getting married again may stimulate divorce. Former 
taboos against re-marriage have disappeared, and in certain classes of 
our population re-marriage after divorce may be said to be in the mores. 
These factors, and others, undoubtedly contribute to shortening the 
period between marriage and divorce. On the other hand we must 
look further to discover why the period from marriage to separation 
has increased. 

The following hypothesis in answer to this question may be open to 
criticism but to the writers it seems to be the most reasonable explana- 
tion of this fact. It is probable that the number of married coupies 
applying for divorce is increasing among the older as well as among 
the younger married people. Since these persons are older their mar- 
riages are, on the average, of longer duration. If many of these longer- 
duration marriages end in divorce after only a brief period of separa- 
tion, they would contribute proportionately more to the duration from 
marriage to separation, and to the total duration, than to the time 
from separation to divorce. 

This raises the question: Do people who have been married and have 
lived together for many years get divorced after so brief a period as 
those who are married for a shorter length of time? Table V gives the 
quartile deviations of the number of years from separation to divorce 
for Wisconsin, 1929. 











































Sa Ss S&S s «@ 


1! 


Al 


eo 





e to 
n ig 
nly 
and 
een 


ber 
uld 
ne- 


D it 
be 
sles 
yay 


r of 


ies 


ur- 
er 


m 
ne 


ve 
as 
he 
ce 





47] Duration of Marriages in the State of Wisconsin 167 


The lower quartiles are fairly uniform showing no definite increase 
with longer durations. Approximately 25 per cent of all divorces of 
the longer duration groups are divorced about as soon after separation 
as a like per cent of the shorter total duration groups. Likewise the 
medians and the upper quartiles show no definite increase with longer 
periods of married life. We may say that almost regardless of the 


TABLE V 
NUMBER OF YEARS FROM SEPARATION TO DIVORCE IN WISCONSIN FOR 1929 














Median and quartile deviations in years 
Number of years married All 
Median Quartile 1 Quartile 3 
i  okereripEkae Sue eae 2,329 
NL 6 cpu aadneennewes 33 ee ints _— 
De ME. o's cececscesesvecees 77 —<—e ian i 
PUES 4 CA04NGN CRW ee en en eeen 188 .62 .32 1.16 
Sct ehthete chen he eka ieeeks 207 .92 .36 1.69 
Ea ee ener 186 1.04 .42 2.12 
| GE ere ee ee ee 158 .96 .45 2.34 
eae 172 .79 .32 1.87 
Ee renee ee 145 .92 .36 2.46 
T Lit-edtinnaewaneas ceuwwuet 86 1.08 .42 2.73 
Deck pesdeuedeceneanedaun 139 .76 31 2.57 
Di cgudénb stack eaeeeaeweee ee 114 .94 .49 2.68 
i ddéwetetsatbeneseraneseeen 86 .93 38 2.21 
Utah cc aheenstuneeewes eons 63 .92 42 2.41 
i vi<C ip OReeeNeees hese ee aes 74 .83 36 1.97 
Se err ere rrr 48 1.00 43 2.00 
Dita tn ckeeneee ee avenncabens 51 -79 32 2.13 
eer rr sey 52 1.43 44 4.00 
Serene 49 .94 40 4.58 
Ded ckddiwinguae gah ack cena 47 1.50 46 3.45 
Ras iat ala haces wig arate aincetah wr ar 32 .75 39 2.50 
Mbiveenekikaduneaheetns eens 31 .59 31 1.85 
ee ne eee ee ren 128 .75 25 2.89 
Di cciveb beekeeuviabaneeteud 102 88 34 2.88 
ee 45 2.13 53 6.25 
cuva dun sageswsekeaeeeew’ 10 pape 
aaa dace wakes en ee abate 4 
int ctugnid cen aeakes eas a 
cc Khe cweKRNesesaeb area 1 
RN pA ting ec naleamneee ene ake 1 

















number of years Wisconsin couples have lived together, if they decide 
to secure a divorce, 25 per cent of them will be divorced within about 
four and one-half months after the final separation, 50 per cent within 
a year and 75 per cent within two years and eight months. 

The legal minimum set for the different causes of divorce has very 
likely more weight in determining the interval between separation and 
divorce than the length of the period between marriage and separation. 
This suggestion should be tested by a more complete analysis of the 
lag in terms of legal ‘‘causes’’ for divorce action.! 


1 Professor N. P. Feinsinger comments on the present paper that in some cases—how many we do not 
know—the parties may have falsified the date of separation in the legal petition, thus making the data 
statistically unreliable. This is a matter extremely difficult to evaluate. Yet it may be contended that 
ina large sample of cases here involved occasional falsification could scarcely affect the averages and 
deviations, There is certainly no evidence of any constant bias in one direction or the other. More- 
over, we may hardly assume that falsification is the usual practice whenever petitioners state the time of 
their separation in their applications for divorce action. See N. P. Feinsinger and Kimball Young, 
“Recrimination and Related Doctrines in the Wisconsin Law of Divorce as Administered in Dane 
County,” Wisconsin Law Review, June 1931, Vol. VI, pp. 195-196, and especially footnote 2. 
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THE TREND OF INDUSTRIAL DISPUTES, 1922-1930 
By H. M. Dovuty 


The purpose of this article is to examine the course of industrial dis- 
putes for the nine years 1922-1930, using the period 1916-1921 as a 
base, and to attempt a brief explanation of the trend. The period 
1916-1921 represents a peak in almost every category of strike statis- 
tics. Professor Paul H. Douglas, in an admirable article! published 
some years ago, analyzed strike statistics for the forty years 1881-1921, 
and found (1) that the relative number of strikers in relation to the 
number of industrial wage earners had increased to a remarkable degree 
during 1915-1921 over all previous periods, (2) that, for the same 
period, the number of strikes in relation to industrial wage earners had 
increased over 1881-1885, 1891-1895, and 1896-1900, but had declined 
slightly with reference to the years 1886-1890 and more sharply over 
1901-1905, and (3) that strikes tended to increase in duration.* 

The term industrial disputes is employed in this article to cover both 
strikes and lockouts, and, for this reason, the data here presented are not 
precisely comparable with those utilized by Professor Douglas. This 
change was made necessary by the fact that, in 1922, the Bureau of 
Labor Statistics ceased to distinguish between strikes and lockouts.' 
As the two categories of industrial disturbances frequently shade into 
each other, this departure was not without logic. Lockouts, further, 
constitute a relatively insignificant proportion of industrial disputes. 
During the years 1916-1921, for example, lockouts accounted for only 
3 per cent of the total number of industrial disputes, and 3.5 per cent 
of the workers involved.® 

Statistics of industrial disputes are useful as one gauge of the degree 
of harmony existing between capital and labor. During periods of 
wide-spread discontent, open conflicts increase in number and intensity. 

1 Paul H. Douglas, “‘ An Analysis of Strike Statistics, 1881-1921,” this Joornat, XVIII, pp. 866-877. 

2 These statistics are contained in the Third, Tenth, Sixteenth, and Twenty-First Annual Reports of 
the United States Commissioner of Labor, the Monthly Labor Review, April, 1916, and in the Monthly 
Labor Review, May, 1922. Statistics of industrial disputes were not collected for the years 1906-1913 
Those for 1914, and in some respects for 1915, are unsatisfactory. 

* Professor Douglas’ object differed from that of this paper. He sought to test the contentions that 
strikes were not increasing as rapidly as the industrial population and that stable trade unions tend to 
minimize strikes. He found that the evidence contradicted both of these assertions. For the subse- 
quent years, 1922-1930, however, strikes and the number of strikers have decreased greatly in terms of 
the industrial population. The “relative liability” of trade unionists over non-unionists to strike is 
probably still high. 


4See Monthly Labor Review, June, 1923, pp. 231-232. 
5 Ibid., May, 1922, p. 181. 
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The period with which we are dealing, however, saw a decisive diminu- 
tion in the number of disputes and an even sharper drop in the number 
of persons involved. This latter measure, of course, is the more 
fundamental. Table I shows the average number of disputes and 
workers involved, by periods, for the years 1916-1930. The figures 
are self-revealing. If data on the number of workers involved in all 
disputes were available, the relative decline would be even more 
startling. 











TABLE I 
AVERAGE NUMBER OF DISPUTES AND WORKERS INVOLVED, BY PERIODS * 
Average number | Relative number | Average number | Relative number 
Period of disputes of disputes of workers in- of workers 
per year (1916-1921=100) |volved per year **| (1916-1921= 100) 
ere 3,503 100 1,798,809 100 
SO er 1,304 37 863,051 48 
3088-1980 SFP 2... cc ceee 791 23 244,949 13 

















* Computed from tables in the Monthly Labor Review, June, 1931, pp. 23-34. 

** Workers involved not reported for 7,179 disputes during 1916-1921, for 1,207 during 1922-1925, 
and for 252 during 1926-1930. 

** Beginning in 1926, those disputes lasting less than one day and those involving fewer than six 
persons were excluded. This change in the Bureau's reports probably affects the number of disputes 
recorded more than it does the number of persons Eavebvedl 





Table I does not completely indicate the tremendous lessening in 
both number and extent of the industrial disputes for 1922-1930. 
The figures can only be made comparable by setting them against the 
average number of industrial wage earners for the three periods. We 
shall follow Professor Douglas in using Dr. Hansen’s classification,' with 
the calculation of an even numerical increase for the inter-censal years.” 
In Table II, the average number of industrial wage earners for the three 
periods is given. 


TABLE II 
AVERAGE NUMBER OF INDUSTRIAL WAGE EARNERS, BY PERIODS 











Period Average number of industrial| Relative number of wage 

wage earners (000’s omitted)! earners (1916-1921=100) 
aaa ice ace tks a ae ire 17,030 | 100 
i ee 18,919 lll 
al 20,685 121 








The third table gives the average annual rates for the number of 
disputes and the number of persons involved in relation to the number 


of industrial wage earners. 


1 Alvin H. Hansen, “ Industrial Classes in the United States in 1920,” this Jovurnau, XVIII, pp. 503- 
506. 

* Some strikes, a very few, occur among groups outside of the ‘industrial wage earners"’ classification. 
Such, for instance, was the curious strike of about 4,600 artist’s models and manikins in Chicago in June, 
1928. Professor Hansen would probably rank these among either the “ professional class" or the “lower 
salaried employees.” 
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TABLE III 


AVERAGE ANNUAL RATES OF INDUSTRIAL DISPUTES IN RELATION TO THE 
NU MBER OF INDU STRIAL Ww AGE EARNERS, BY PERIODS 








len 
erage annual rate per 1,000, 000 > 
industrial wage earners | ae ative rates (1916-1921=100) 











Period 
Disputes A Workers involved Disputes Workers involved 
SERS SSE Pata eae 206 | 105,625 100 100 
1089-1025... . ce ccc ccc ceeee 69 | 45,618 34 | 43 
I i isi irsinssn esses, a-are 38 11,841 | 18 | 11 
| 








These figures tell, with dramatic conciseness, of the diminishing part 
that industrial disputes played in our economic life as the decade of the 
twenties advanced. During the years 1916-1921, an average of 105,625 J 
persons annually out of each million of our industrial wage earning 
population either struck or were locked out; for 1926-1930, this number 
had been reduced to 11,841. It should be remembered, moreover, that 
data for the latter period are virtually complete, while for 1916-1921, the 
number of persons involved was not reported for fully 34 per cent of 





the disputes. The fall in the number of disputes is almost as aston- 
ishing as the drop in the number of persons involved. 

We need one more measure to round out the trend. This is given in 
Table IV, where the average duration of disputes for the three periods 
is shown. Here again we note a substantial decline. 


TABLE IV 
AVERAGE DURATION OF DISPUTES, BY PERIODS * 








Relative duration 





Period Average duration, in days ** (1916-1921 = 100) 
ns ay. , ECE Le 29 100 
gw .. . REPRE ree 28 96 
BONO EDOO so vecwccsosccccccsceses 23 79 








* Computed from a table in the Monthly Labor Review, June, 1931, p. 31 
** Duration not reported for 11,324 disputes during 1916-1921, for i 831 during 1922-1925, and for 
325 during 1926-1930. 


We find, in brief, that the use of the strike and the lockout has 
rapidly decreased during the nine years 1922-1930 over the period 
1916-1921, that the number of persons affected by industrial disputes 
has shrunk amazingly, and that the duration of disputes has lessened. 
In relation to the industrial wage earning population, open conflict 
between capital and labor has probably reached its lowest point in the 
fifty years for which statistics are available. Considering the crucial 
aspect of the strike in labor tactics, this situation demands some 
explanation. 
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We could, of course, have foreseen a high level of industrial disputes 
for the years 1916-1921. The period of the War and the post-war 
boom was favorable to aggressive labor action. The War produced a 
labor shortage. The sheer necessity of an uninterrupted flow of goods 
placed labor in a pivotal position. Prices rose with great rapidity, 
and wages failed to keep step. Hours in many industries were abys- 
mally long at the beginning of the conflict. The worker had many 
grievances. Organizational work, as a result, went on apace, and in 
1920 the trade union movement reached its greatest numerical strength. 
The full force of the labor offensive was felt in 1919, when more than 
4160,348 workers were involved in industrial disputes. For an ob- 
vious strategical reason, there is a tendency for industrial disputes to 
multiply whenever the industrial situation favors a labor advance. 

It is this factor which gives the period with which we are dealing its 
puzzling character. The depression of 1921 was serious enough, and, 
in the return to ‘‘normalcy,” the unions were severely deflated. But 
the seven years 1923-1929 were blessed with an “‘unexampled”’ pros- 
perity. We should have expected, consequently, a fairly high level of 
industrial disputes, and for two reasons, first, as the result of labor’s 
efforts to regain its losses of the 1921 depression, and, second, as the 
result of a labor advance. The level, however, constantly fell. 

The reasons for this cannot be given with statistical precision. Four 
developments, though, do suggest at least a partial explanation. 

1. The prosperity of the years 1923-1929 was accompanied by a 
relative stability of the price level. Real wages, moreover, increased 
appreciably.2, This was a factor of great importance.* Employment 
in most industries was comparatively steady. The average worker 
consumed a wider variety of commodities than ever before. Psy- 
chological factors, such as the belief in an expanding future, operated 
to produce industrial peace. 

2. The fact that the decade of the twenties saw the emergence of a 
new and subtle type of industrial relations is significant. The ‘‘com- 
pany union”’ was almost wholly a post-war development, and by 1926 
some 1,400,000 workers were covered by employee representation 
plans. This weak substitute for genuine trade unionism was the 
chief issue at the 1926 convention of the American Federation of Labor. 
There were other forms of the welfare movement. A number of cor- 


'Cf. Alvin H. Hansen, ‘Cycles of Strikes,”” American Economic Review, December 1921, pp. 615-621. 
* Paul H. Douglas, Real Wages in the U. S., 1890-1926, pp. 217-389. Paul H. Douglas and Florence 
Tye Jennison, The Movement of Money and Real Earnings in the United States, 1926-1928, p. 27. 

About 41 per cent of the disputes between 1922-1930 involved wages. The highly competitive and 
partially “sick” industries of coal mining, textiles, and clothing had a large proportion of the disputes. 
The building industry, however, led the field. 

‘Robert W. Dunn, Company Unions, p. 8. See also his Americanization of Labor. 
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porations, for example, sold stock to their employees on advantageous 
terms.! Old age pensions were set up. In somewhat humbler form 
the movement functioned through athletic associations and company 
magazines. 

3. The labor movement itself was not aggressive. Louis Stanley, 
writing in the New York Nation,’ produced figures to show that the 
direct organizational work of the A. F. of L. had slowed down. Mem- 
bership in the A. F. of L. remained practically stationary between 
1923 and 1930; if the paper membership of the United Mine Workers is 
discounted, there was a drop in the number included within the Federa- 
tion. The unions outside the A. F. of L. no more than held their own. 
The American movement, by and large, continues to be a movement of 
skilled craftsmen. The great machine industries have not been organ- 
ized. The efforts that have been made, as in the case of the automobile 
workers, were scarcely serious. Douglas wrote that prosperity had 
robbed the labor movement of its emotional drive.* In a sense, indeed, 
the labor banking movement was symptomatic of an era.‘ 

4. Dr. Harry W. Laidler, in a carefully done volume, has shown how 
highly concentrated our industrial life has become.> The concentra- 
tion movement, expressing itself in a variety of forms, went forward at 
an accelerated rate during our period. Its effect was to enhance the 


power of capital, and to make labor activity more difficult. 

The four factors outlined above are parts of the complex of our eco- 
nomic life. Taken together, they are suggestive of the forces that have 
made for the comparative industrial peace of this period. The future 
course of industrial disputes, now that the golden age has collapsed, 
should be interesting. 


1 Robert F. Foerster and Else H. Dietel, Employe Stock Ownership in the United States. 

2 Issue of October 8, 1930. 

* Paul H. Douglas, Real Wages in the United States, 1890-1926, pp. 574-575. 

‘Industrial Relations Section, Princeton University, The Labor Banking Movement in the United 
States. 

*Harry W. Laidler, Concentration of Control in American Industry. 
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PROPOSAL OF A COEFFICIENT OF STABILITY 
By C. H. Forsyta 


The comparatively recent development, the Lexis theory,’ has not 
received the recognition in this country which the encomiums of 
Charlier, Keynes and others should naturally promise. It would seem 
that the lack of warmth of reception is due in part, at least, possibly to 
a wide fallacious feeling that that theory is a little too ethereal and may 
well be more or less ignored in everyday considerations of statistical 
data; or the lukewarmness may be due to a fear or hesitancy on the part 
of too many of our statisticians to undertake rigorous determinations 
and discussions of the basic probability which underlies the given 
statistical series. In the latter case, the slightly different mode of 
attack about to be proposed, which calls for no direct reference to 
probability at all, may be of some value in hastening a long overdue 
welcome. 

Any reasonably rigorous attempt to present the theory is apt to 
sound rather academic at first because it presupposes that a large group 
of numerical observations of the happenings and failings of a certain 
event can be arranged into equi-sized subgroups. However, a little 
experience with many of our most important sets of data, especially 
those having to do with the birth or the mortality of human beings, 
reveals just such classifications in the form in which they are published, 
except possibly for slight discrepancies in the equality of the sizes of 
the subgroups. Thus, for example, when we record the number of 
births or deaths of a community from year to year, or of a number of 
communities of the same size for the same year, we have at once this 
classification. 

According to the Lexis theory, the computed value of the dispersion 
of the ‘‘happenings”’ will prove excessive if the basic conditions vary 
exclusively from group to group, where by “‘excessive”’ we mean greater 
than the value of the dispersion determined by the relation 

1W. Lexis, ‘‘Uber die Theorie der Stabilitat statisticher Reihen,’’ Jahrbuch far National Ok. u. 
Statistik, Vol. 32 (1879), Abhandlungen sur theorie der devolkerungs und moralstatistik, Kap. V-IX (1903); 
Arne Fisher, The Mathematical Theory of Probabilities, p. 117; H. L. Rietz, Mathematical Statistics, 


p. 146; J. L. Coolidge, Probability, p. 70; C. H. Forsyth, “Simple Derivation for the Formulas for the 
Dispersion of Statistical Series,” Ame: ~~ Mathematical Monthly, Vol. xxxi, 1924. 
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o*p =npq 


where p (readily determined from the given data) is the average rate 
or probability of the “happening,” ¢=1—p, and n is the “‘ population” 
of each group, and where cz is the value of the dispersion which we 
should expect if p (or basic conditions) remained constant at all times, 
If the computed value of the dispersion proves deficient—which ex- 
perience shows conclusively to happen only in the most exceptionally 
reliable statistical data—we are to conclude that whatever variations 
occur in basic conditions do so only within each group the same for 
all groups. 

We could go much farther in summarizing that fairly well known 
theory and in describing the three analogous situations or statistical 
series, termed respectively Lexian, Bernoullian and Poisson, and 
various ways of differentiating between them but it should be per- 
fectly obvious that what the average statistician is interested in is how 
to differentiate between only two kinds; the unstable Lexian series and 
the stable or non-Lexian series. No one appreciates this statement 
more than he who has been looking zealously, and probably in vain, 
for a stable series in this country. We go farther and say, for the 
benefit of those who have given this matter little consideration, that 
some of our most cherished statistical records, such as annual death 
rates, birth rates, etc., are indescribably violently Lexian or unstable, 
and compare in stability in no way with those of some of the older 
European countries. We have no particular reason for being ashamed 
of such a comparison, unless we deliberately choose to remain blind to 
the situation, since we, as a country, are very young and, especially, 
have an infinitely greater problem (in the size of our country) than our 
envied European countries have ever faced. On the other hand, the 
writer feels that we have in the Lexian theory an exceptional and a too 
little appreciated means of hastening the improvement in accuracy of 
our most valuable statistical records. 

If, as suggested above, we combine the Poisson and Bernoullian sta- 
tistical series in one class under the heading of non-Lexian or stable 
series, then for such a series the square of the dispersion, computed 
directly from the observations, must satisfy the relation 


o <npq 
which may be written 
M? <n(M —o?) 


where M is the mean of the “happenings” of the various groups. It 
follows then that for a stable statistical series the ratio o?/M must be 
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less than, or at most be equal to, unity. We wish to propose the 
name ‘the coefficient of stability C,” for this ratio, or 


o 


‘ M 

and suggest that it be used in the analysis of the stability of a given 
series or set of proper statistical data. In particular, we propose to 
refer to a statistical series as stable for which C, < 1 but we propose 
to use it also to compare unstable series. 

It may be easily shown that the condition placed here upon the 
value of C, for stability is necessary but not quite sufficient to accord 
with the traditional application of the Lexian theory, since, according 
to that theory, it develops that we should have C, <q for a Bernoullian 
or Poisson series, a difference of only 1—g, or p. The writer questions 
whether there exists a statistical series, at least in this country, which 
corresponds to this small interval and even if one could be found, 
allowances for deviations within the value of the inevitable probable 
error and considerations of the rarity of series which are satisfactorily 
stable from either point of view would practically insure the tentative 
acceptance of the stability of such a series under any circumstances, in 
exact accord with the scheme proposed here. 

A hasty search was made for the most promising statistical series at 
the immediate command of the writer and the most stable of this list 
proved to be the list (annual) of stillbirths of the city of Brooklyn and 
these data for the years 1915-1930 are chosen for illustrating the simple 
method of applying the proposed coefficient of stability. 


























, san Deviations Square of 
Years Stillbirths from mean deviations 
DiCcchtbttensink dee sdeekdbtenéesGustaaane 2176 —107 11449 
Di kovcekadone dss ob nee Reekiressaearaesen 2234 — 49 2401 
i a a ke ee ce tk aaa aa ee 2233 — 50 2500 
aa tia ie ae a eile ed a oars ak eee eae ela meee lee 2422 139 19321 
a ee ee ee ote hee ed 2246 — 37 1369 
I sis kl a ices ay tak cas al a ae Nal eae ta ines ede at 2193 — 90 8100 
Ge tote alas kalo a ee alee Slane Oia al Sidi 2265 —- 18 324 
Re ee a ae edd eehe ee eee miaaeN 2243 — 40 1600 
a i ae a ake a ee eG aire 2258 — 25 625 
is ad i ee ea de ore ae 2462 179 32041 
SRE pe aren eee 2321 38 1444 
Di Cickt agpuchs cadet ede ngen ces hake mae 2268 — 15 225 
Ne hal eh oe are ie Sel el a 2326 43 1849 
er es ee nee eee ee aoe el 2435 152 23104 
i a ak ee el ee ee 2192 —- 91 8281 
1930.... EASE Se LS PIE ALT 2254 — 29 S41 

16)36625 0 16) 115474 
Mean= 2283 | = 7217 
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Incidentally, the value of C, for the annual deaths in the United 
States from 1915 to 1930 inclusive proves to be almost 24000! Omit. 
ting year 1918 with its pandemic of influenza, C, becomes about 2000. 
and it would be still less if the slight trend were first removed, but much 
would remain to be done to make the series anything but a model of 
instability. 

The results for a few statistical series may be of interest and are 
as follows: 


Annual Data 


Stillbirths, New York City (5 boroughs) 1915-1930........ C,=11.3 
Coal-mine fatalities, United States, 1915-1930............. 17.4 
Deaths, New York State, 1915-1930 
cnn dd da We SOK NS Seen ee en Soe ee 960 
gi as ata mrcig sae AAR NL wala Ree 2000 
Births, New York State, 1915-1930... ..............0000- 2700 
Births, United States, 1915-1929.....................005. 16000 


In all these problems, the original data were first adjusted to a fixed 
but natural base (population). In several cases, the value of the 
coefficient would, of course, be reduced somewhat, but without de- 
tracting much from the character of instability of the series, if the 
trend were first removed. 

If any reader should happen to become sufficiently interested in the 
application of the coefficient proposed here to make a fairly extensive 
search for stable series in this country, the writer would greatly 
appreciate a report of a successful discovery. 
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A NOTE ON THE COEFFICIENT OF PART CORRELATION 
AND OF CORRELATION OF A DEPENDENT VARIABLE 
WITH ALL BUT ONE OF A GROUP OF 
OTHER VARIABLES 


By Donatp R. G. Cowan 


In his book Methods of Correlation Analysis, Dr. M. J. B. Ezekiel 
describes the characteristics of part correlation and, for obtaining the 
part correlation coefficient, presents the following formula (p. 182): 


b* 12.3402” 


12°34 = — oe 
b? 12.3402? + 01°(1 — 1.034) 





This formula is based on the derivation presented in the book’s Tech- 
nical Appendix, Note 9, as first worked out by B. B. Smith in collabora- 
tion with Dr. Ezekiel and originally published in ‘‘Correlation Theory 
and Method Applied to Agricultural Research.’”’! 

For those statisticians who use the coefficients of simple correlation 
in the normal equations and solve directly for 6’s rather than 6’s,’ 
the above formula may be refined into the following form: 


812.04 


8*12.14+ (1 — Rs.234) 


This refinement is accomplished by substituting the equivalent 





12°34 = 


2 
_ for 6:12.34 and completing the algebraic cancellations. 





810.34 
02 
This formula reveals more clearly that the coefficient of part corre- 
lation, 12°34, is merely a correction of the corresponding Beta for the 
fraction of variability in the dependent factor unexplained by the 
combined influences of all the factors used, namely 1—R*1.2%4. As 
this residual element is present to the same extent in all of the Betas of 
a given solution, the coefficient of part correlation has no advantage 
over the Beta regression coefficient as an indicator of each factor’s im- 
portance. On the other hand, the Betas of the same factors in two 
different studies are rendered more comparable by this correction 
and reduction to the part r form. 


! Mimeographed publication, Bureau of Agricultural Economics, U. 8. Department of Agriculture, 
August 1926, pp. 57-60. 

? As described, for example, in Kelley Statistical Method, p. 296, or in Wallace and Snedecor Correla- 
tion and Machine Calculation. 
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Having obtained the Betas, it is plain that this formula for 12734 
enables some saving in arithmetic. Since Beta and R or R are the 
only two variables in the formula, it is a simple matter to construct 
tables from which may be read the values of 12734 and 12734 (the 
coefficient of part determination) corresponding to given values of 
Beta and R. The accompanying tables serve as illustrations and may 
easily be extended to give the coefficients of part correlation and part 


determination for intervening values of 8 and R, carried to several 
places beyond the decimal point. 


COEFFICIENTS OF PART DETERMINATION 
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Dr. Ezekiel also presents a formula for measuring ‘the correlation 
between one variable and a group of others, after eliminating from the 
dependent variable that part of its variation imputed (by the analysis) 
to a single one of the independent variables” (p. 185). This formula 
is as follows: 


o°(1 ws? R?,.034) 
+o: 





| a cn ee =l]-— 
Zs 


n 


oy sons Ziel 


Asin the case of part correlation, this formula may be shortened for the 
worker using Betas rather than b’s: 
o7(1 — R?}.234) 


Lz,2 
or ~2braaf 


aol- o1°(1 — R*,. 234) 


b2 2 2_9 0} Zam 9 o;" 2 
+ 6° 12.3402 o1° — 2Bi2.31— “2 + B*12.33— 02 
o> 


02 





l- 





n 
After dividing numerator and denominator by «c;,”, we obtain: 
me 1 — R?,. 034 

1 —2Bi2.ss712+B*12.34 


Since By2.s4712 is a coefficient of partial determination and since rj.= 
Bie.ss+1'23 B13-28-+T 24 Bis.23 (a normal equation) then fy2.34 712 = B*:2.34 +1 es 
Byo.34 Biz.2a-+T 24 By2.34 By4. 238 in which B* 12.34 measures the direct in- 
fluence of 2 while T23 Bi2.34 Br3.24 and Tost B24 Bis. 23 measure the joint 
influence imputed to z; and z, working through z2.!_ These quantities 
are one-half the total joint influence of z2 and z; and of 22 and 2. 
Therefore, by substitution: 
— 1 es R*,.034 

1 — 2812.34712 + B"12.34 
— 1 pee R?,. 034 

1 — 287 ;2.34 — 2(r23812.34813.24 +7 24812-34814. 23) + 612.34 
~_ 1 cor R?,. 234 

1 — B*}2.34 — 2(1'23812.34813.24-+ 1 24812-34814. 23) 
The meaning of this formula for R*(z,-,..42)-22, is clear. It is perfect 
determination (unity) minus the ratio of the fraction of determina- 
tion unexplained by the group of factors to the fraction unexplained 
singly and jointly by one of the group. In short, it is a derived coeffi- 
cient of determination and, as in similar cases, its square root equals 
the desired coefficient of multiple correlation. 





° a 
RR o,—brs.s022)- 20% =1 





° 
Re, b15.00m)- 0 =1 


=1 








‘See Illinois Agricultural Experiment Station Bulletin 263, “‘ Adjusting Hog Production to Market 
Demand,” by F. F. Elliott. 
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INTERPOLATION FOR POPULATIONS WHOSE RATE 
OF INCREASE IS DECLINING 


By T. J. Woorrer, Jr., University of North Carolina 


The usual method of interpolation of inter-censal population is to 
apply either the arithmetic or the geometric average increase to the 
base year. The latter compounds a fixed rate of increase just as com- 
pound interest increases capital at a fixed rate (see Table I). 


TABLE I 


aman (2 L-7 GEOMETRIC AND REVERSED GEOMETRIC 
NCREASE OF 100,000 TO 150,000 IN 10 YEARS 














, 
Year | Arithmetic Geometric | ae 

| 
ie dda abun miedae mare aad wee aud | 100,000 100,000 100,000 
Ss @ seen seesqnes concedes veces vevel 105,000 104,138 105,960 
ED ant dad cohe agar ad mek ed awe as | 110,000 108,447 111,683 
DN hi cid: unig higng arin eee we keel 115,000 112,936 117,180 
deal crenta ciuent aan tedeb eee we Kee a | 120,000 117,609 122,457 
Dt dithikidbininds kemenewbhae ake | 125,000 122,475 127,525 
Ie oo oad a ares la tical ece lites caine gh rai ero 130,000 127,542 132,391 
ka cae | 135,000 132,820 137,064 
RE eee ere pee 140,000 138,319 141,553 
a eich Ain id Mars eee Ren 6a eae | 145,000 144,040 145,862 
NG sri: niceties tp Saclira ase tacks lace ee id | 150,000 150,000 150,000 











The procedure of interpolation by the geometric average is correct 
only if the rate remains the same and the actual annual increment 
increases. This is not true, however, of many groups whose birth rate 
falls faster than the death rate, or whose emigration overbalances the 
natural increase. In these groups the greater numerical increases 
occur at the beginning of the period instead of the end as in column 4 
(reversed geometric) of Table I. 

In order to meet this situation a procedure may be adopted which is 
arbitrary but no more so than the use of the geometric average for 
steadily compounding populations. The procedure suggested is 
illustrated in column 4 of Table I. In this column the increments 
obtained by the geometric average rate as shown in column 3 wer 
reversed, i.e. the 1929-1930 increment was assigned to 1920-1921, the 
1928-1929 increment to 1921-1922, etc., until the 1920-1921 increment 
was assigned to 1929-1930. 

The arithmetic involved in this process is long drawn out and is 
applicable only to interpolation and not to extrapolation. For these 
reasons the reversed geometric series has been reduced to a parabola 
which may be derived in two ways: 
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(1) By actually fitting a curve to column 4 and expressing the 
constants a, 6 and ¢c in terms of Po, the population of the first year in 
the series, P, the population of the last year, r the geometric rate of 
increase, and n, the number of years in the series. 

(2) By deriving the constants of the parabola described by the 
geometric average increases and substituting for the a constant an a’ 
which is as far above the arithmetic average of the two populations 
as a is below this average, i.e. a’ =P)+P,—a, and changing the sign 
of c to minus.! 

By these processes the constants of the reversed parabola plotted 
from the mid-year origin are: 





a’ = P+ P)—anti-log tog Py +128 P,—log J 


2 
Pix Po 
nr 
a Pi+Po 
2 
c= 


and the full equation is: 
y= P,+P)—anti-log toe Pot+ 


g’ —LatPe 
P,—Po 2 


z — 
n n\? 
(3) 


ie., by using the values in Table I, Po =100,000, P; = 150,000, n= 10, 
and r=.4138, the equation becomes: 





log P; ~ 7 4 





' The data for this derivation are: 
14 (ise P;:— log Po 
-pn= (err 
n 
log Ps = log Po+z log (1+r). 


th 
If the parabola is plotted from the mid year as zero z, then y =a at that point, the (5) year from 


log ( ) (r being the geometric average rate of increase). 


the first year in the series. 


= ~log P 
iidepneten Pete log (1+r), or log Poth (ee Piles?) or log Po +20k Files Be 
n 
log Pi—log Pi 
Then a’ = Pp+ Pi—anti-log| Jog Po+ me feces] 
Po—a+" 
0 a 3° 


Given a and 6b, ¢ may be derived as 


, . , Pi - 
b=the arithmetic average increase or ———— a J 
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7s 


G)' 
2) 
i n n 
Le. when y= Po, se--=- and Prea—"0+( 








American Statistical Association 


127,525 — 125,000. 
25 





y = 250,000 — 122,475 — 50002 — 
= 127,525 —5000z—101 2°. 


MISSISSIPPI—TOTAL POPULATION 


INTERPOLATION 1890-1900—EXTRAPOLATION 1900-1930 
FROM THE BASE 1890-1900 


@ Actual Population 
Geometric Average 
Geometric series reversed 
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An example illustrating the fact that the reversed series applies to 
populations with descending rates of increase is afforded by the popula- 
tion of the United States from 1920 to 1930. P. K. Whelpton has 
worked out the actual annual increases fairly accurately from the data 
on immigration, births and deaths. His series, as published in the 
American Journal of Sociology, No. 6, Vol. XXXVI, p. 867, corresponds 
fairly well with the reversed geometric average and departs widely 
from the geometric average. 

If serious errors are made in interpolating with the geometric average, 
still more serious errors arise from extrapolation, i.e. if we should en- 
deavor to determine the 1933 population of the United States from the 
geometric average rather than the reversed geometric parabola. 
Further example of this error is furnished by the population of Missis- 
sippi, shown in the accompanying chart. If an attempt were made to 
extrapolate the 1930 population of this state from the 1890-1900 base, 
the result by the geometric average would be 2,638,000, by the reverse 
it would be 2,025,000, and the actual enumeration was 2,010,000. 
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FURTHER REMARKS ON THE GRAPHIC METHOD OF 
CORRELATION 


1. AREPLY TO “SOME CHARACTERISTICS OF THE GRAPHIC METHOD 
OF CORRELATION” 


By Morpecal Ezexie. 


In a featured note in the March, 1932, issue of this Journat, Dr. 
Warren C. Waite presented certain criticisms of the graphic method of 
correlation, and reached the conclusion 


1, That the graphic method of correlation will generally yield different results 
from the classical method . . . except for the case where the independent 
variables are uncorrelated. 

2. That the results of the graphic method are not in themselves consistent, 
but yield different estimated values of 2;., indexes of multiple correlation and 
slopes of regression lines, if the order in which the independent variables are 
considered is changed. 


Dr. Waite states that these criticisms apply to the ‘“‘methods of 
graphic correlation (which) have been presented recently, and (which) 
have been widely employed, particularly in the study of agricultural 
prices.” He then defines what he understands by the term ‘‘the 
graphic method.’”’ The method which he describes was used to some 
extent about ten years ago, notably in Holbrook Working’s original 
study of potato prices,’ and gave good service as an early approach to 
multiple curvilinear correlation. Subsequently, however, as more 
exact methods were developed, the cruder method described by Waite 
was discarded, and so far as I know has not been used in any substantial 
work for several years. The method now generally known as ‘“‘the 
graphic method” is that introduced by Bean in 1929. This method is 
quite different in its procedure from the method which Waite describes, 
and Waite’s criticisms do not apply to Bean’s method at all. 

Dr. Waite states that the graphic method “starts with a gross re- 
gression between two variables.” This is not true of Bean’s method. 
That graphic method does not start with a gross regression, but with 
an approximation to the net regression, determined by examining the 
position (on the scatter diagram) of observations for which the values 
of other important variables are constant, or nearly so. This rule is 
explicitly stated in the article by Bean, in which the method was first 


Holbrook Working, “‘Factors Determining the Price of Potatoes in St. Paul, and Minneapolis,” 
University of Minnesota, Agricultural Experiment Station, Technical Bulletin 10, 1922. 
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presented,' and in the chapter on the graphic method in my text op 
currelation methods.? Thus the article by Bean directs: 


“1. Plot three scatter diagrams . 
‘2. Determine by inspection a first approximation to the net relation between 


X, and X,”’ (p. 388); 

and, “We make use of the fact that if the relation between X; and X; and X; and 
X, could be held constant simultaneously for a group of two or more observa. 
tions, the comparable observation in X,X2 would lie along a line either linear or 
curvilinear which would indicate the true regression for X,;X,”’ (p. 389). 


But even if this rule were not followed, Bean’s graphic method would 
still tend to approximate the true net regressions, since the regressions 
first determined are not accepted as the net regressions, but only as 
first approximations to them, to be successively corrected by comparing 
them with the residuals remaining after the influence of the other 
variables has been at least roughly eliminated, until a final position is 
reached where no further shift in any curve is found necessary. The 
graphic method thus determines the final position of each regression 
line or curve by a series of approximations, by means of which each net 
regression line or curve is determined by a convergence process. This 
point also is specifically covered in the two references given. Thus 
Bean’s article states: 

5. Plot the residuals from the curve established in 4 as deviations from the 


other two first approximation curves and make second approximations, where 
necessary to reduce the residuals still further (p. 388). 


Likewise in my text, the same point is emphasized: 


The final fit of the several lines or curves is tested by the same successive 
approximation process employed in chapters 10 and 14 (p. 229). 


Dr. Waite apparently is also not aware of this second characteristic 
of the method, since he states that the method “‘successively compares 
the residuals with the values of new variables” (italics mine). 

Dr. Waite’s supposed mathematical demonstration of the graphic 
method’s weaknesses rests entirely upon these two misconceptions as 
to how the method now generally recognized actually operates. His 
demonstration proves, first, that where there is correlation between 
the independent variables the gross regression coefficient is different 
from the net regression coefficient. (Every worker in multiple correla- 
tion knows that this is true; if it were not, there would be no need for 


1 Louis H. Bean, “‘A Simplified Method of Graphic Curvilinear Correlation,” this Journat, Vol 


XXIV, pp. 386-397, December, 1929. 
2 Methods of Correlation Analysis, Chap. 16, Short-Cut Methods of Determining Net Regression Lines 


and Curves, pp. 229-241, 1930. 
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multiple correlation!) It then proves that if the regressions on other 
factors are determined by eliminating the gross regression of the factor 
first considered, without correction by successive approximations, the 
results will vary according to which factor is considered first. No one 
would deny this conclusion for the method stated; but that method is 
not the recognized graphic method. 

A full algebraical investigation of the adequacy of the graphic 
method would be very worthwhile, to determine whether the gradual 
convergence of the regression lines or curves which is actually obtained 
by the method can be proved, with rigorous exactness, to yield pre- 
cisely the net regression lines or curves as the final limit. Until such a 
thorough mathematical analysis is provided, users of the method may 
continue to rest their case upon the fact that all the arithmetic tests of 
the method so far have shown that it does yield results which do not 
differ significantly from those obtained by the more formal and labori- 
ousmethods. It may be that a rigorous analytical investigation would 
show that the convergence process of the successive approximations is 
only of limited accuracy; until such a demonstration is available, how- 
ever, the weight of arithmetic experience with the method appears to 
confirm its validity and to justify its continued use. 

It may be that other workers share Dr. Waite’s misunderstandings 
as to what the graphic method is, and have been trying to achieve 
results by using the earlier faulty process which he describes. If so, his 
note should serve a useful purpose by calling attention to the errors to 
which such faulty methods would lead. If, in addition, his criticisms 
will lead him and others to study the basic articles in which the modern 
graphic method is set forth, and to learn how it really works, that 
should be of real service in extending still further the application of this 
time-saving device. The graphic method has eliminated the greater 
part of the drudgery which used to be associated with multiple correla- 
tion computations, and so has freed this keen and searching tool for 
still wider spheres of usefulness. 


II. REJOINDER 


By WarrREN C. WaAITE 


The improvements in the method of graphic correlation have lessened 
but have not entirely removed the dangers inherent in the procedure. 
There also remains a considerable probability that investigators do or 
are led by the nature of their data to begin with a gross regression line. 





American Statistical Association 


AN OPEN LETTER 


To the Editor of the Journal of the American Statistical Association: 

Dear Sir: While I am indebted to Mrs. Orchard for pointing out the underes. 
timation of the value of food exports in the sentence that she quotes from page 42 of 
my Food Supply and Raw Materials in Japan, and would omit the sentence in any 
revision, I am surprised to find intentions attributed to me which I have never 
entertained. 

. . . the author has attempted to measure the food supply of Japan in relation 
to the population problem. For this I he has constructed an index of 
imports of food which he combines with an index of home production of foods 
and calls “home production plus imports.’’ This combined index is intended to 
represent the available food supply of Japan. 


The index of home production plus imports is an index of home production 
plus imports: no more and noless. It is not “intended to represent the available 
food supply. . . .” There is not a phrase anywhere in the book directly or 
indirectly suggestive of any such intention. This index is a little by-product con- 
tained in appendix 5, and nowhere mentioned in the text. Population is not 
mentioned in this appendix and no population figures or index or curve is shown 
in comparison with home production plus imports. The only aim of appendix 
5 is to show that when an index of imports is combined with a home production 
index the slackening tendency of the latter since about 1920 disappears, and thus 
to suggest caution against underrating the importance of the trend of imports. 

I have not attempted to construct a consumption index nor an index of “‘avail- 
able food supply,” which I suppose to mean annual consumption plus carry- 
over. In supposing that I could have constructed such an index by taking home 
production minus exports plus imports, Mrs. Orchard underrates the difficulties 
of the problem. To subtract exports from home production would involve the 
logically indefensible procedure of subtracting re-exports from home production, 
and the resulting index would have no meaning. If imports were added the result 
would still not represent ‘available food supply.” The latter would have to 
comprise home production minus that part of it consumed in non-food uses minus 
that part exported, plus carryover from the preceding year minus that part of 
the carryover consumed in non-food uses minus that part exported, plus imports 
minus re-exports minus that part of imports consumed in non-food uses. 

The latter part of Mrs. Orchard’s assertion that ‘There is very little inter- 
pretation . . . the author seems to be more concerned with combating the state- 
ments of other writers than in analysing his own material . . .” is without 
foundation. Only one writer is singled out for criticism in the whole book, and 
that mainly in an appendix. In two appendices dissent is incidentally expressed 
from certain ideas of popular writers, but no writer is specified. The last chapter 
has an attack on protectionism in Japan but not on any writer. As regards in- 
terpretation my standpoint is set out on pages 9-10 and page 61. A thorough 
interpretation would have involved discovery and study of all the first hand 
sources on the economic history of Japan 1894-1927—the work of a lifetime. As 
yet I do not read the Japanese language rapidly enough to undertake so wide 8 
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study. That is no reason why I should not give the statistical side of the 


picture at once. 
E. F. Penrose 
Food Research Institute 

Stanford University 


A CORRECTION 


The sentence on lines 31 to 33, page 384 of our article on “Statistical Corre- 
lation and the Theory of Cluster Types” in the December, 1931, issue of this 
JourNAL now reading: ‘Here sq) and sqs) are both close to zero, while 8,23) is 
significantly different from zero,” should read “Here «; is close to zero while o: 


and ¢; are significantly different from zero.” 
RaAGNAR FRISCH 


Bruce D. MupGettr 


AN INTELLIGENCE SERVICE IN THE SOCIAL WELFARE FIELD 


On April 1, the New York State Department of Social Welfare, codperating 
with a Committee of the Social Science Research Council, United States Chil- 
dren’s Bureau, American Statistical Association, and American Association of 
Public Welfare Officials, will launch a three-year program, which aims to estab- 
lish a state-wide social intelligence service for rendering more effective the efforts 
of public and private welfare agencies throughout the state in the war on human 
misfortune, illness and want. 

This project will be conducted by the Department’s Bureau of Research, under 
the direction of Dr. David M. Schneider. It is being undertaken at the request 
of the Social Statistics Committee of the Social Science Research Council and in- 
volves the creation of facilities for currently assembling in the State Department 
information on all phases of social welfare activity in the state. Systematically 
compiled and periodically dispatched to the Bureau’s Albany headquarters, these 
data are designed to provide a constant flow of dependable information covering 
progress and changes in public and private welfare operations. 

In summarized and analyzed form, the results will show the taxpayer what use 
is being made of his contribution to the state’s welfare budget, the total volume 
of such services, and the manner in which public and private agencies are sharing 
the cost. They will constitute a reference for the guidance and information of 
the legislature, public welfare administrators, social workers, directors of institu- 
tions, contributors to philanthropic enterprises, and others whose interests are in 
aby way connected with social welfare. 

The purpose of the Committee of the Social Science Research Council in this 
enterprise is to provide a demonstration of the best methods of currently provid- 
ing accurate information on the operation of welfare agencies on a state-wide 
basis. It is expected that the procedure developed will be adopted in other 
states. It is, therefore, giving official recognition to the Department’s Bureau of 
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Research as its authorized agency for the three-year demonstration project and 
has appointed a special advisory committee to represent its interest in the work. 
The advisory committee consists of Dr. Ralph G. Hurlin of the Russell Sage 
Foundation, chairman, Frank Bane, American Association of Public Welfare 
Officials, Sara Kerr, Buffalo Foundation, Katharine F. Lenroot of the United 
States Children’s Bureau, and Dr. Horatio M. Pollock, New York State Depart- 
ment of Mental Hygiene. The State Board of Social Welfare has also appointed 
a special committee on research consisting of President Victor F. Ridder, Mrs, 
Mary G. Simkhovitch, Mr. Arthur Lehman, and Mr. Paul 8. Livermore, all of 
whom are members of the Board. 

In approaching the New York Department of Social Welfare with its sugges. 
tion for this project, the Committee on Social Statistics of the Social Science 
Research Council took into account not only New York State’s key position and 
importance as the largest state in the union, and its large variety of both public 
and private social agencies, but also the organization and achievement of the 
Department of Social Welfare itself, which were believed most favorable for a 
consistent, diligent prosecution of the three-year plan. The fact that the De 
partment of Social Welfare already had a Bureau of Research in active operation 
was recognized as a significant indication that the Department could effectively 
carry out such a program. 

The scope of the study will include all the social welfare agencies coming 
within the purview of the Department of Welfare. Special attention will be 
directed first to the following fields: child care, including 154 institutions for 
dependent children, 100 temporary shelters for children, 90 child placing agen- 
cies; mothers’ assistance, given through 48 boards of child welfare; children’s 
courts; public outdoor relief given in 116 city and county districts; old age 
relief, 79 separate offices; public homes for the aged of which there are 62 in the 
state; and hospitals (300). 

Other groups of agencies to which attention will be given later include: private 
homes for the aged, dispensaries, public veterans aid offices, private family 
welfare agencies, and reformatories and industrial schools. 

In carrying out the program the Department of Social Welfare announces that 
its purpose throughout will be to make the services of its Bureau of Research of 
as great use as possible to the individual agency in all fields of welfare work. 
Field service will be provided in so far as possible to advise with and assist city 
and county public welfare offices and other welfare agencies with their problems 
of statistical recording and reporting. 


FELLOWSHIPS AND GRANTS OF THE SOCIAL SCIENCE 
RESEARCH COUNCIL, 1932-33 


The eighth annual awards of Research Fellowships were announced in March, 
1932. From a total of 113 applications, 30 new Fellows were appointed for 
1932-33 and one extension of a 1931-32 Fellowship was made. The total amount 
involved in these awards approximated $86,000. Since the inception of the 
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fellowship program in 1925, a total of 169 persons have been awarded Research 
Fellowships, with stipends aggregating over $521,000. 

As in previous years, the major objective of these Fellowships continues to be 
the development of more adequately trained research investigators rather than 
the immediate execution of specific pieces of research. The holders of Fellow- 
ships ordinarily have a year (in exceptional instances a somewhat longer period) 
in this country or abroad entirely free from teaching and other duties, in which 
to secure further field training or clinical experience, to become acquainted with 
new points of view, schools of thought, or experimental work, and in many 
instances to apply the techniques and procedures of related disciplines to their 
own special fields of activity. 

The basic stipend attached to these Fellowships for a period of twelve months 
is $1,800 for a single, and $2,500 for a married, Fellow, with adjustments upward 
in case there are dependents. Supplementary allowances are granted to cover 
travel and incidental expenses as needed. 

The Research Fellowships are open to both men and women of American or 
Canadian nationality provided (1) they are not over thirty-five years of age, and 
(2) they are the holders of the Ph.D. degree or its equivalent in terms of other 
types of training and experience. In rare instances, one or more of the formal 
requirements stated above may be waived. 


The third annual awards of Fellowships to Southern Graduate Students in 
the social sciences were made on March 24, 1932. From 177 applicants, dis- 
tributed throughout the South, 17 students were appointed Fellows for 1932-33, 
involving stipends aggregating $10,500. Of the 17 Fellows, 14 are men and 3 
women. Five of the group are Negro students. 

The objectives of these Fellowships are twofold: (1) to make it possible for an 
increasing number of promising Southern students to initiate and carry on gradu- 
ate work in the field of the social sciences, and (2) to provide opportunities 
whereby some of the future leaders in business, law, and journalism in the South 
may broaden their understanding of social, economic, and political problems by 
pursuing graduate study for a year or more prior to entering upon their strictly 
professional training. In evaluating applicants, special emphasis is placed upon 
evidence of a genuine interest in, or work already done on, problems of particular 
significance to the South. 


During 1931-32 the Social Science Research Council awarded 40 grants-in-aid 
out of 104 applications. The total amount involved in these grants is approxi- 
mately $23,500. Since the inception of its grants-in-aid program in 1927, the 
Council has allocated over $113,000 to 167 individual research projects ranging 
over the fields of economics, social, economic and political history, political 
science, sociology, social psychology, anthropology, law and statistics. 

The grants-in-aid are open to mature scholars, without reference to age, whose 
ability to do productive research is attested by first-class completed work. 
The project for which aid is sought must be well under way and promise signifi- 
cant results. Ordinarily, the maximum grant does not exceed $1,000. Where- 
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ever possible, institutions to which applicants are attached are expected to 
contribute financially or with other special support. Grants may be used to 
defray such items as the investigator’s living expenses while in the field, the costs 
of travel, clerical or statistical assistance. 


For the second successive year the Southern Regional Committee of the Coun- 
cil has made available a limited number of small grants-in-aid to members of the 
social science faculties of Southern colleges and universities. The objectives 
sought by these grants are (1) to facilitate the completion of significant pieces of 
social research already under way and (2) to stimulate the development in 
Southern institutions of more favorable conditions and more liberal facilities for 
the carrying on of social science research. 

Without regard to age or graduate degrees, all social science teachers in 
Southern colleges and universities whose capacity to do creditable research has 
been demonstrated are eligible to apply for these grants. In considering applica- 
tions, special account is taken (1) of the applicant’s willingness to forego summer 
or extension teaching so as to have more free time to devote to his research prob- 
lem, and (2) the willingness of his institution, if it seems desirable, to lighten his 
regular teaching load without any reduction in his salary. 


Regarding closing dates for applications and other information, address the 
Social Science Research Council, 230 Park Avenue, New York City. 


THE COSTS OF MEDICAL CARE 


How can all the people of the United States, rich and poor, obtain adequate, 
scientific medical service at a cost which can be reasonably met by them in their 
respective stations in life? This was a question which the Committee on the 
Costs of Medical Care started out to solve when it organized in May, 1927. 

Under the chairmanship of Dr. Ray Lyman Wilbur this Committee has now 
completed four and one-half years in its five-year study and in November it will 
issue its final report with recommendations. 

Its investigations are conducted by a research staff with headquarters in 
Washington, under the direction of Dr. Harry H. Moore. Medical associations 
and other professional organizations have codperated in the work, while eight of 
the country’s leading foundations have provided the funds. 

The Committee has no connection with any agency of the national or any local 
government; nor has it committed itself in advance to any policy or program 
except that of dispassionate inquiry. 

The studies which it has made, and is making, fall into three main groups: 

1. The extent of sickness and disability in the United States and the existing 
facilities for dealing with them. 

2. The amounts that American families pay for medical service and that 
physicians and other agencies furnishing such services receive. 
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3. The significance of specific attempts now being made by specially organized 
agencies to provide medical care to particular groups of the population, including 
organized medical service in industry, in universities, and in the army; pay clinics 
and group clinics; hospital service for persons of moderate means; and existing 
types of health insurance in the United States. 

The Committee on the Costs of Medical Care is endeavoring to find a feasible 
solution to the unhappy paradox of present medical practice. While doctors and 
dentists are in their offices frequently waiting for, rather than waiting on, pa- 
tients, there are thousands of individuals who need and want medical or dental 
care but who have insufficient money to pay for it. The Committee has also 
found that whereas the per capita cost of illness and of medical care is not great 
if spread over the whole people, the cost is so unevenly distributed among those 
who actually buy the service in any one year as to constitute a serious burden 
on 20 to 30 per cent of them. It is the unevenness of illness and not the average 
expense that causes the serious problem. 

Two specific instances may be selected from many thousands of schedules in 
which typical American families set down for the Committee on the Costs of 
Medical Care their medical expense accounts. One family of moderate income 
got through the entire twelve months covered by the schedule with a total medical 
bill of $5.02. Another family, with an income of $4,200 a year, ran up a total 
medical bill of $2,071.15 in a single twelve months’ period. 

In various communities which have been surveyed by the Committee, the 
average per capita expenditures annually for medical care are as follows: The 
State of Vermont, $21; San Joaquin County, California, $36.09; Shelby County, 
Indiana, $21; Philadelphia, $54. 

The reports already published by the Committee are: The Five-Year Program 
of the Committee on the Costs of Medical Care; The Extent of Illness and of 
Physical and Mental Defects Prevailing in the United States; a Survey of Sta- 
tistical Data on Medical Facilities in the United States; Hospital Service for 
Patients of Moderate Means; Medical Care for 15,000 Workers and Their 
Families; A Survey of the Medical Facilities of Shelby County, Indiana; Capital 
Investment in Hospitals; Private Group Clinics; A Survey of the Medical Facili- 
ties of the City of Philadelphia; A Study of Physicians and Dentists in Detroit; 
the “ Municipal Doctor” System in Rural Saskatchewan; A Survey of the Medi- 
cal Facilities of San Joaquin County, California; a Survey of the Medical Facili- 
ties of the State of Vermont; The Costs of Medicines; Midwives, Chiropodists, 
and Optometrists—Their Place in Medical Care; The Healing Cults; and A Sur- 
vey of the Medical Facilities of Typical Southern Counties. 

Others to be published are: Professional Incomes of Medical Practitioners in 
the United States; The Economics of Some Organized Medical Services; The 
Fundamentals of Good Medical Care; The Cost of Living in the United States 
with Special Reference to the Costs of Medical Care; The Costs of Sickness 
During a Twelve Months’ Period Among Various Representative Family Groups; 
The Economics of Medical Care—A Summary; and The Final Report of the 
Committee on the Costs of Medical Care. 
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BIRTH, DEATH AND MARRIAGE RATES OF LARGE GERMAN 
CITIES IN 1931 


Dr. Dornedden, of the Reichsgesundheitsamt, Berlin, reports: on the birth, 
death and marriage rates of large German cities in Reichsgesundheitsblatt for 
March 16, 1932. The rates were as follows for the period 1928 to 1931. 


LIVE BIRTHS, eee } AND MARRIAGES PER 1,000 OF RESIDENT POPULATION, 
LARGE GERMAN CITIES, 1928 TO 1981 
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Rate 1931 1930 1929 1928 





Live bisthe por 1,000... ..cccccccccccsecs 11.7 13.0 13.3 13.6 
ni renowned anieeHeie 10.3 10.1 11.5 10.6 
eee 8.7 9.8 10.3 10.2 











The death rate at the important age periods was reported as follows: 
DEATHS PER 1,000 RESIDENT POPULATION, LARGE GERMAN CITIES, 1930 AND 1931 








’ 1931 as per (German Republic, 
Age period 1931 1930 | cent of 1930 | 928 





ERE ERS en Eons ee eee rer ye pee 4.4 5.4 82 | 5.7 
ESO eee ae 1.5 1.9 79 | 1.6 
di. kA ca sister na cds eta edb es Mivabibat ote 1.8 2.0 90 | 2.4 
NS tinue aadngeae nner eearhs award 3.1 3.2 87 | 3.9 
ik de ee acacia Galette at 9.2 9.2 100 9.7 
ct ie inn etn 52.4 48.6 108 56.9 














Mortality in these German cities declined during 1931 at all age periods under 
40 years, remained stationary between 40 and 59 years and increased 8 per cent 
beyond 60 years. For the principal diseases the experience since 1928 was as 
follows: 


DEATH RATES PER 10,000 POPULATION PRINCIPAL DISEASES AMONG RESIDENT 
POPULATION IN LARGE GERMAN CITIES, 1928 TO 1931 











Disease or condition 1931 1930 1929 1928 
i... caseeeceeseteneceun 14.1 13.8 13.7 13.7 
Ee ae I 12.8 13.3 14.5 13.9 
hick aeanieineedemene awe 7.9 8.1 9.1 9.2 
Cerebral hemorrhage. ................... 8.1 8.0 8.5 8.6 
cc hetehaeebas eesann~e«4saee 7.6 7.1 9.7 7.9 
ica sic aed nig aime ear aeiadeiee 3.2 3.2 2.9 2.8 
a laa ek aia dace tac cand cence ible 1.7 0.7 4.3 | 1.2 
pronmeria SEES SR Sete: ROE a 0.7 1.2 1.1 0.8 

DR he seeded eaare ae ee wed 6 Nea 0.2 0.2 0.4 0.3 

an tks wedsientsesenueuvise 0.2 0.4 0.4 0.4 
Senet Seer Mapraddhedeusenwewkece Giese 0.1 0.2 0.2 0.3 
Et cindeie ene eehehenueewin 0.1 0.1 0.1 0.1 
i dn cringe de beeeebewdesekees 0.1 0.1 0.1 0.1 

















The tuberculosis death rate registered a further decline to a new low figure, 
79 per 100,000 of population. Cancer increased during 1931 in the German 
cities, as it did in most areas in the world for which records are at hand. Influ- 
enza and pneumonia recorded slight increases. The suicide death rate in 1931 
remained the same as in 1930. 

Epwin W. Kopr 


1 Bevolkerungsbewegung in den Deutschen Grossstadten im Jahre 1931. Reichsgesundheitsblatt, Jabre. 
7. no. 11, March 16, 1932. 
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WHAT STATISTICS CONTRIBUTE TO PUBLIC HEALTH 


A dinner meeting of the American Statistical Association was held on Friday 
evening, January 29, 1932, at the Hotel Empire, Broadway and 63rd Street, 
New York City. Alfred J. Lotka, of the Metropolitan Life Insurance Company, 
presided. The general topic for discussion was “ What Statistics Contribute to 
Public Health.” 

The first paper, dealing with the subject of “Occupational Mortality Statis- 
tics,” was read by Miss Mary V. Dempsey of Washington, D.C. Miss Demp- 
sey outlined the need and importance of ascertaining death rates by occupations 
—rates which have never been available in this country. This need was given 
impetus by the publication, late in 1927, of the Occupational Mortality Report 
of the Registrar General for England and Wales. 

The National Tuberculosis Association appointed a research worker to co- 
operate with the Census Bureau during 1929 and 1930 in an effort to promote 
more definite and more complete occupational designations on death certificates, 
thus facilitating the compilation of such statistics. During this period, the 
adequacy of occupational returns was tested on 53,342 death certificates; 21 
state registrars of vital statistics were visited in their home offices; and an occu- 
pational handbook was prepared for the use of undertakers and local registrars. 
Of this handbook, 49,400 copies have been distributed. Recommendations were 
made indicating in which states the data were sufficiently accurate to warrant the 
compilation of death rates by occupation. 

Occupational death rates can best be computed in connection with the decen- 
nial census of population, since it classifies the occupations of all persons enumer- 
ated. Unless such rates are computed for 1930 and 1931, occupational mor- 
tality statistics for the United States will not be available for another decade. 

The second speaker of the evening, Dr. George T. Palmer, of the American 
Child Health Association, described the recent work of that organization in 
evaluating school health programs in terms of health aspects in children. Owing 
to the difficulty of measuring health as an entity, a principle of indirect evalua- 
tion was developed by Dr. Raymond Franzen, Research Director on this special 
study. The different types of measures, including measures of socio-economic 
status, were described. 

Among the chief points brought out was the major influence of social and 
economic status in determining the differences between groups of children in 
various cities of the country. Variations in nutritional status of children are 
almost entirely accounted for by social and economic factors, which are appar- 
ently independent of the influences of the school health program. Visual acuity 
and the correction of defects by glasses do not differ from place to place and, 
since social and economic status does differ, it is concluded that visual acuity is 
not affected by these factors. 

The chief effects of school health programs register in the health knowledge 
and attitudes of children and in the care of the teeth. The study promises valua- 
ble contributions in providing new health measuring tools and in differentiating 
important from unimportant school health procedures. The application of bio- 
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metric methods, it was stated, was very definitely needed in studying public 
health work. The field of education has profited greatly from similar work in 
the last twenty years, and fully as much may be e vected when these same 
methods are applied more extensively in the field of : iblic health. 

The general subject of the public health and the depression was discussed by 
Dr. Louis I. Dublin, of the Metropolitan Life Insurance Company. He pointed 
out that the year 1931, like the one previous, had been extremely favorable for 
the public health. There was as yet no evidence in either the sickness rates or 
the death rates of any untoward influence of the economic situation on the health 
of the people; and this was equally true at all ages of life and in virtually all sec- 
tions of the country. The last two years showed minimal death rates in spite 
of the large volume of unemployment and undoubted economic distress of which 
everyone is aware. 

It was also very gratifying to find that, during this period of emergency, civic 
agencies, including the medical profession, and public health workers, as well 
as the social welfare departments, functioned admirably. In no other way could 
the fact be explained that even the tuberculosis death rate had continued to 
decline at a rapid rate, namely, about six per cent a year. Infant mortality 
continued its decline to the lowest figures on record as also did the rates for ma- 
ternal mortality. No one could say how long such favorable conditions would 
be reflected in the public health reports. But for the time, at least, there was 
no cause for public alarm. 

Dr. Dublin bewailed the crudeness of the measures which are usually applied 
to determine the state of the public health but, nevertheless, seemed to be con- 
vinced that there was no doubt that people were still well cared for. He ventured 
the opinion that, if a thoroughgoing analysis were made, it would be found that 
the favorable health conditions could be traced to the reduced diets and to the 
greater care which many people were compelled to exercise in budgeting their 
incomes. 

The last participant in the program was Dr. Emma A. Winslow, Research 
Director of the New Jersey Pension Survey Commission. She described the 
plan of investigation and findings in a recently completed study of trends in 
child dependency relief. 

During the last ten years the number of dependent children under state 
supervision in New Jersey increased from 7,920 to 27,275. Public expenditures 
for their care grew, within this period, from $786,065 to $4,335,458. While 
the rate of increase has been accelerated during the recent years of economic 
depression, there was a marked upward trend noticeable in the preceding years 
of widespread economic prosperity. 

As a basis for recommending changes in the laws controlling public relief of 
child dependency so as to curb certain unnecessary phases of the present upward 
trend in state care, the Pension Survey Commission has been making a detailed 
statistical analysis of the reasons back of this increase in cases and expenditures. 

Dr. Winslow stressed the importance of carefully planned statistical studies in 
connection with the preparation of various types of health and welfare legisla- 
tion, and the necessity of clear, simple presentation of findings if they are to 
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function effectively in arousing interest in the enactment of the recommended 


plans. 
The following resolution was adopted: 


ResotveD, that the New York Chapter of the American Statistical As- 
sociation, at a meeting held January 29, 1932, urges the preparation by the U. 8. 
Bureau of the Census, Vital Statistics Division, of occupational mortality tables 
in so far as personnel and funds permit. 


The meeting adjourned. 
May Ayres BurGgEss 


FORECASTS OF COMMODITY PRICES 


A dinner meeting of the American Statistical Association was held on Tuesday, 
February 23, 1932, in the Ball Room of the Hotel Commodore, 42nd Street and 
Lexington Avenue, New York City. Laurence H. Sloan, Vice-President of the 
Standard Statistics Company, presided. The meeting, in general, was devoted 
to “Forecasts of Commodity Prices.” 

The first speaker of the evening was Mr. K. C. Li, President of the Wah Chang 
Trading Corporation and Governor of the National Metal Exchange. The sub- 
ject of his address was “‘Silver.”” He began by pointing out that silver was serv- 
ing as a medium of exchange in China at least five thousand years ago. Curi- 
ously enough, the ratio of the value of gold to silver in 700 B.C. in China was 
sixteen to one—the same ratio advocated by William Jennings Bryan in 1896. 
Up to 1870, silver was the chief medium of exchange in the markets of the world. 
Even today, the weight of silver used for money is ten times as great as the weight 
of gold used for money. England adopted bi-metallism in 1696 and this system 
remained in force until 1816 when Lord Liverpool’s gold standard act was passed. 

That bi-metallism tends to steady the relative values of the two metals is 
shown by the fact that between 1800 and 1872 the price of silver in terms of 
gold fluctuated only from $1.28 to $1.38 per ounce. After the demonetization of 
silver by Germany and the United States in 1873, the price of silver fell until, 
by 1875, it was worth only $0.65 an ounce. Between 1920 and the end of 1931, 
considerable quantities of demonetized silver were sold by various governments 
including Indo-China, Siam, Mexico, Great Britain, France and Belgium. These 
sales had some depressing influence on the silver market but the greatest blow 
came when the Indian Government began its shift to the gold standard. Ac- 
tually that government has sold only about 120 million ounces of silver since 
1926, but the knowledge that a very much greater quantity might be put on the 
market has been a large factor in the decline of silver prices to the all-time low 
of $0.2534 per ounce in February, 1931. 

This demoralization of silver prices has had a disastrous effect upon world 
trade, for more than one-half of the world’s population is on a silver standard or 
regards silver as an important form of wealth. The purchasing power of these 
people is greatly reduced by the fall in the price of silver. 

During recent years, there has been a scramble for gold, for the production of 
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that metal has not been sufficient to keep pace with world trade. Practically 
two-thirds of the gold is locked in the vaults of France and the United States, 
The result is a disastrously low level for commodity prices and depression jn 
business everywhere. To arrest this depression we must reverse its course by 
restoring values and commodity prices. To accomplish this, more gold must be 
made available or some other remedy used to correct the situation. Unless new 
gold mines can be discovered, the only feasible way of accomplishing this end 
is by using paper money or silver as a substitute for gold in conducting the busi- 
ness of the world. Since the issuance of paper money is likely to lead to trouble, 
the best plan is to use silver as a treasury reserve against note issues. It would 
be highly desirable to have an international conference to arrange for the ac- 
complishment of this end. 

The speaker closed by stating his views as to the outlook for the price of silver. 
In his opinion, demonetization is about completed, and sales due thereto can no 
longer depress the market. He felt that Great Britain’s departure from the 
gold standard late in 1931 would make it unnecessary for the British-Indian 
Government to sell silver in order to secure funds to maintain the rupee at eight- 
een pence in gold. Furthermore, the fact that so many countries have gone off 
the gold standard will probably lead them to use more silver as subsidiary coin- 
age. Finally, the production of silver has been greatly reduced. More than 70 
per cent of silver comes as by-products from basic metals. With the production 
of these basic metals greatly curtailed, it is estimated that the silver production 
in 1932 will be less than 150 million ounces as against 190 million ounces in 1931. 

All of these facts speak well for future improvement in the market. 

The second address of the evening was given by Mr. A. W. Zelomek, Econo- 
mist for the Fairchild Publications and Borsodi Analytical Bureau. The topic 
with which he dealt was, ““‘The Outlook for Cotton, Wool, and Silk Prices.” 
Mr. Zelomek pointed out that each textile fibre has an influence upon the price 
of all others. In the United States, the price of cotton is influenced especially 
by the supply factor. The price of wool, on the other hand, is dependent, pri- 
marily, upon demand. In the case of silk, the supply in Japan and the demand 
in the United States are of approximately equal importance in fixing the price. 

Recently, cotton prices have been extremely low, in fact, the October figure, as 
related to wholesale prices, in general, was at the lowest level on record. This 
low price was largely the result of the world’s supply being the largest ever known. 
Consumption of cotton has been above normal during the last few months. The 
average price of cotton this year is slightly below what one might normally 
expect from the conditions of demand and supply. The price in the future will, 
of course, be affected by the size of the cotton crop. The outlook for the next 
crop is influenced by the following facts: 

Acreage is likely to be reduced some 10 or 15 per cent. Because of the mild 
winter, the damage from boll weevil will be above normal. Low prices wil 
mean scanty use of fertilizer. The probabilities are, therefore, that production 
will be lower in 1932 than in 1931. Even so, however, it is not probable that 
there will be a shrinkage in the American supply available for use. The demand 
for cotton goods will probably rise somewhat in the United States and, if world 
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conditions improve, the demand will increase greatly elsewhere. All in all, 
therefore, cotton prices should rise somewhat during 1932 unless the yield per 
acre should be unusually large. However, prices above 10 cents per pound are 
unlikely for some time to come. 

In the case of wool the demand in foreign countries affects prices more than 
the demand in America. Prices in this country are at the lowest levels in a 
quarter of a century, being, at present, 5 cents per pound below the pre-war 
average, although we now have a 34 cent duty on scoured wool in contrast to the 
free entry of wool before the War. Wool consumption has recently been increas- 
ing in Great Britain, the United States and Japan. In continental European 
countries, however, the demand has fallen off somewhat. 

For a considerable period of time, the demand for woolen fabrics in the United 
States has been declining because office buildings, homes, and automobiles have 
been better heated, and because woolen fabrics have been relatively higher priced 
than other fabrics. Total stocks of wool at the beginning of 1931 were the lowest 
inovera decade. The end of 1931 showed slight change in this regard. Partly 
because of increasing demand from Japan, the probabilities are that wool prices 
will rise slightly during 1932. One can hardly see, however, how they can gain 
more than 20 per cent. 

The decline in the price of silk has also been very drastic, the present price 
being not more than one-fourth of that prevailing a few years ago. The existing 
abnormally low prices have been occasioned largely by a steady upward trend of 
production, a trend rising slightly faster than the rate of consumption. Al- 
though, during the last year, production slackened, the industry is still faced with 
arecord carry-over. Since the depression, the world demand for silk has fallen 
sharply, the decline in the United States being somewhat less than elsewhere. 
The demand in this country for women’s hosiery has been maintained at a high 
level. The present outlook for the price of raw silk is less favorable than that 
for wool, but there is a chance for a moderate advance. Silk fabrics have lost 
out, to some extent, to wool, cotton, and rayon. Rayon has displaced silk to a 
marked extent in the manufacture of underwear and ribbon. 

The third paper of the evening was read by Mr. Frank D. Ruppert of Case, 
Pomeroy and Company, but written by Mr. Charles E. Snyder, Editor of the 
Corn Belt Farm Dailies, Chicago. He discussed the live stock industry. 

Mr. Snyder pointed out that about 70 per cent of the total acreage of the 
United States is devoted to raising food for livestock. During 1931, the total 
value of horses, cattle, sheep, and swine shrank about 28 per cent. 

The number of sheep in the country has increased about one-third during the 
last ten years, showing the tendency of the people of the country to eat more 
mutton. At present, the number of sheep is the largest on record, hence a period 
of low prices is to be expected. Existing lamb prices are still relatively higher 
than cattle prices and much higher than pork prices, even though the slaughter 
of lambs has continued at an uninterrupted record-breaking rate for several 
months. However, the per capita consumption has increased from 5.4 pounds 
in 1928 to over 7 pounds in 1931. Nevertheless, our per capita consumption is 
still not over a third of that in such countries as England and Australia. The 
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National Live Stock and Meat Board is financing a campaign for lamb consump. 
tion. The probabilities are, however, that, in spite of this campaign, prices will 
drift lower during the next three months because of the very large number of 
lambs newly raised to be marketed. 

During 1931, the number of cattle in the United States increased about 24 
per cent, the greatest growth being the number of dairy cows which rose 4 per 
cent during the year. The number of cattle slaughtered in January, 1932, was 
12 per cent below the average for the last ten Januaries. The number of cattle 
on feed at the beginning of 1932 was about 5 per cent smaller than the year 
before. Beef cycles during the past half century have usually run for a period 
of 16 years. The present cycle of increasing production is supposed to have 
gotten under way in 1928 and should reach its peak about 1936. There is noth- 
ing in sight to promise higher prices but, at the same time, lower prices are not 
indicated. 

During the year 1931, the hog population of the United States increased about 
8 per cent. However, with the exception of the years 1903, 1905, and 1926, 
the number of hogs on January Ist, 1932, was the smallest of the present century 
for that time of year. Present low prices of hogs tend to discourage the produe- 
tion of pigs for next spring. The market for pork has, of course, been restricted 
by small export demand and the limited ability of the people of this country 
to buy. During the last few months, a relatively small amount of pork has been 
stored, most of it being thrust on the market. As a result, stocks of pork on 
hand are abnormally low. When consumption demand is as low as it is, and the 
weather unfavorable for pork eating, it would be rather foolish to predict any 
large rise in prices. This could be brought about only by a change in general 
industrial conditions. In the past, when hog prices have been very low in this 
country, Europe has come into our market with large orders. The present 
depression, however, is world-wide and the ability of Europe to buy has been 
decreasing. Furthermore, pork production across the Atlantic has been large, 
and higher foreign tariffs have handicapped our export trade. Recently, how- 
ever, prices in Europe have been so low as to discourage hog production there. 

The probabilities are that hog prices will show an upward trend for some 
little time. Meat is now one of the largest articles on the menu. The consumer 
cannot stop eating. The result is that, of all industries, the meat industry is 
operating today at perhaps the fullest capacity. While profits are not general, 
unemployment is ata minimum. When the price trend starts upward, the bene 
fits of better prices to the live stock farmer will be immediate. 

The last of the regular addresses was delivered by Fred Uhlmann, President 
of the Uhlmann Grain Company, and Vice-President of the Chicago Board of 
Trade. He spoke on ‘Wheat and Corn.” 

He mentioned the wide distribution of wheat production, it being scattered 
mainly throughout India, Australia, Canada, Russia, and the United States. 
At normal prices, the corn crop of the United States is worth about double the 
wheat crop. It is not usually recognized that poultry products sell for more 
than the wheat total in the United States. The present difficulties in the wheat 
belt began during the World War when the United States, in an effort to raise 
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enough food for the Allies, guaranteed farmers $2.26 a bushel for their wheat. 
This price caused an expansion in the wheat acreage. During recent years, we 
have witnessed an attempt to sustain the price of wheat through Farm Board 
action. Inthe years 1921 to 1928, our average carry-over of wheat from year to 
year was 128 million bushels. It has risen rapidly each year that the Farm Board 
has been in operation, until, last July, it reached the enormous total of 334 mil- 
lion bushels, and, at the end of this crop year, it will probably be more than 400 
million bushels. This quantity is about equal to the total amount of wheat which 
has been exported from the United States in the combined years 1928, 1929 and 
1930. 

However, the probabilities are that wheat will not remain at the unremunera- 
tive price levels now existing. An increase will come about, as it did in 1897, 
through reduction in acreages and neglect of land, and through less government 
interference. The outlook for the coming year is, nevertheless, not very favor- 
able and wheat is not likely to sell at even a moderately high level unless we have 
crop failures extending over large areas. 

The amount of wheat in the larger centers of the United States, called “ Visi- 
ble Supply” is now about 203 million bushels. This supply sometimes falls as 
low as one million bushels. While we shail export this year only about 15 per 
cent of all the wheat shipped from the various large surplus countries, our own 
carry-over will be about 200 per cent as large as the combined carry-overs of all 
the other large exporting countries. 

The corn outlook is much more hopeful. The price of corn is low at the present 
time, more on account of the present economic depression than because of over- 
production. Notwithstanding the 1931 crop was only about 83 per cent of nor- 
mal, the price at present is so low that consumption will be very large in the near 
future. This year, owing to the very mild winter, consumption has been 
below normal. 

Mr. W. W. Cumberland of Wellington and Company, led the discussion on 
the papers on live stock and silver. He questioned Mr. Snyder’s suggestion 
that live stock trends are a good business index. He also was skeptical that any 
live stock cycle existed. 

He said that, from a statistical point of view, Mr. Snyder’s methods were 
poor. This, he said, was not meant to question the conclusions in themselves. 

The concept of normal as something that has been, was denied. All other 
factors such as credit, employment, etc., must be correlated. 

In starting the discussion on silver, he expressed a strong belief that silver’s 
importance has been much exaggerated and cited as evidence that American 
production last year was only about 60 million dollars. The assumption that 
“something should be done” about silver was likewise questioned. There 
seemed to him to be no more reason, if as much, why “something should be 
done” about silver than about any other commodity. 

He doubted very much whether foreign trade would be greatly helped by a rise 
in silver prices. He pointed out that trade with silver countries had held up 
better than that with gold countries in the past year or two. Furthermore, 
improvement in silver prices might well hit silver using countries as they are 
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silver importers. A rise in silver would be an appreciation in their monetary 
unit which would be just as deflationary and therefore depressing to their busi- 
ness as is an appreciation in gold in gold-using countries. 

He suggested that, if something need be done about silver, it would be better 
to make the suggestion to industry than to ask the government for monetary 
remedial measures. The industrial demand, he thought, might be increased. 
but he doubted, and expressed no confidence, in government action. 

Dr. Lewis Haney, of New York University, discussed the papers on wheat, 
corn, and the textile fibres. In opening his remarks, he noted that, in his work. 
credit and currency questions were an outstanding problem in all forecasts of 
prices and criticized each of the speakers for having ignored so important 
subject. His thesis through his discussion seemed to be that prices of commod- 
ities are very apt to decline further unless inflation is successful and he put hin- 
self on record as an arch enemy of inflationary measures. 

He believes that the gold standard is in some danger and that depreciation of 
currency is in sight. However, powerful factors oppose the success of inflation- 
ary measures. Among these is the difficulty of raising domestic prices which are 
set by world conditions. He noted the fact that prices already have been held 
up artificially, and cited the huge carry-over of many commodities. The bullish 
factors in the wheat market were cited as being Europe’s need, which must be 
met in part from North American wheat, and the reduction of the North Ameri- 
can crops. However, he noted that Canada, rather than the United States, 
might supply this need. Against these bullish factors, he placed the American 
surplus, the ample world output, the lack of signs of change. and the fact that 
American wheat prices are above the world market. 

He opposed all of Mr. Zelomek’s conclusions and questioned his methods as 
applied to cotton, to wool, and to silk. He concluded that the cotton outlook 
was unfavorable and doubted any gain in cotton consumption. On wool, he 
believed that the domestic market is weak, and that imports would check any 
rise. He cited the impossibility of forecasting silk prices, but doubted any 
considerable rise in this field. 

A question from the floor addressed to Mr. Uhlmann was “‘ What should be 
done with governmental wheat stocks?” Mr. Uhlmann replied that the govern- 
ment should sell, that they will be forced to do so at some time, and that these 
stocks should be put out of the way promptly. 

Dr. Haney was asked if he believed a financial collapse was inevitable. He 
replied that it was not necessarily inevitable and that business could come out of 
the depression if left alone. He admitted, however, that he found it increasingly 
difficult to see a way out without a financial collapse in view of all the tampering 
that is being done. 

He called the deflationist the optimist, and the inflationist the most rank 
pessimist. 

Mr. Uhlmann was questioned as to his views on short selling. He replied that, 
if the bills now in Congress were to pass, or any of them to pass, restricting or 
prohibiting short selling, that wheat would go so low that no one ever would want 
to sell it short. 
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One of those present at the dinner arose to defend the Glass-Steagall bill, and 
felt that Dr. Haney took much too severe a view of it and the operations which 
would result from it. 

The meeting adjourned. 

Donatp B. WoopWArRD 


PROGRESS OF WORK IN THE CENSUS BUREAU 


THE FIFTEENTH CENSUS PUBLICATIONS 


Work on the Fifteenth Decennial Census is mainly in the final stage—that of 
preparing the manuscript for the final reports. Each day brings its shipment of 
copy to the Public Printer. Owing to the congestion of work in the Government 
Printing Office proof is not coming back as rapidly as copy goes over, but the 
Census Bureau cannot be held responsible for that situation. There is a limited 
amount of machine tabulation still in progress consisting mostly of runs of occu- 
pation or family data. These runs will doubtless be completed before July 1. 

Meantime the readers of this JouRNAL, it may be assumed, will be interested 
in knowing what the plan of the publication of the Fifteenth Census comprises. 
The following list of final reports and bulletin series covers substantially every- 
thing that will be published other than special studies or monographs, the number 
and scope of which will depend on conditions that are uncertain at the present 
time. 

Final Reports.—The following list of the volumes planned for the final reports 
of the Fifteenth Census is complete, except that as indicated there may be two 
or three additional volumes in the census of distribution, which are not definitely 
provided for as yet: 


FINAL REPORTS 
All volumes except those indicated below as octavo will be of quarto size. 


Number 

ali o 

r 

Population estimated) 

Vol. I, Number and Distribution of Inhabitants (Octavo; ready)........ 1,268 

Vol. II, General Report—Statistics by Subjects. .............-.++.+++- 1,600 
Vol. III, Reports by States—Composition and Characteristics of the Popu- 

lation for Counties, Cities, and Townships 

Part I, Alabama-Montana (Ready)... .........-.ceeeeeeeeeeeeeees 1,395 

_Part II, Nebraska-Wyoming (Ready)..............0-e0eeeeeeeeeees 1,389 

Vol. IV, Occupations—Reports by States. .............020eeeeeeeeees 1,200 

Vol. V, Occupations—General Report... ...........-0eceeseeeeeeeeees 1,200 

es isseeckegubbeckanvnabeasannnnns 1,600 

eT 253 

7 Unemployment 
Vol. I, Unemployment—Returns by Classes (Octavo; ready)........... 1,112 


Vol. II, Unemployment—General Report (Octavo)...............+++5: 1,104 
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, (actual or 
Agriculture estimated) 
Vol. I, Farms by Minor Civil Divisions (Ready)...................... 710 
Vol. II, Reports by States—Statistics for Counties 
De ican keane eh ate aeeeMNeN ee ween 1,392 
a a scenes aeRO eesesnKeheened es 1,616 
i , . . sc edneeeanweeeee enceaeeewcies sc 592 
Vol. III, Type of Farm—Reports by States with Statistics for Counties 
ee oe ss. i ccdcbawadeineteseeenceeueese eds 1,082 
i ee eo eed oemmenmenedewe 1,140 
i sie ae di AW aN WM SiNb ia RE SASS RR 438 
Vol. IV, General Report—Statistics by Subjects. ..................... 985 
civ oa eehr an ec eek erdieb eds aise eetsiaendeedes 132 
RRR REE SPP RR Pe Neen en mC Reese Caner er 400 
Tee ea ee eh ese beneseiwntin 484 
Manufactures 
Vol. I, General Report—Statistics by Subjects....................005- 352 
Vol. Il, EE eee are 1,848 
Vol. II, Reports by States—Statistics for Industrial Areas, Counties, and 
saan tet IN te ARE RA mee 1,136 
i da 8 ra ee ee aneee seees 400 
Distribution 
Vol. I, Retail—Reports by States—Statistics for Counties and Cities (Will 
probably be published in two or more parts)..................... 4,000 
Vol. II, Wholesale—Reports by States—Statistics for Counties and Cities 
(May nn i cakd erated ine eaeuewae eases 1,600 
Vol. III, Construction—Reports by States—Statistics for Counties and 
Sega ia ae alle ama pain ci im RE ieee Anite 1,050 
Le pepe a eeteusetueeeekeaenienes 107 


The plan of publication includes also a series of trade reports which may 
later be assembled to form one or more volumes of the final reports. 


Abstract of the Fifteenth Census (Octavo)..............00cececeeeees 1,100 


Counting the parts of a volume separately published as separate volumes it 
will be found that the above list provides for about 30 volumes. It is expected 
that nearly all the copy for these volumes will have been forwarded to the printer 
before July 1. 

State or Industry Bulletins —Most of the material contained in the final reports 
is first published in series of state or industry bulletins. The following is a list 
of the series of bulletins which are first published separately by states or by in- 
dustries and later assembled and reprinted in the final volumes: 


Volume in which 


Population : assembled 
First Series—Number and Distribution of Inhabit- 
ants (State series, completed) . . Population Vol. I 
Second Series—Composition and Characteristics of 
the Population (State series, completed)....... 7 Vol. Il 
Occupation Statistics (State series, completed). . - Vol. IV 
Families (Being issued) . . Vol. VI 


Unemployment: Returns ) by | Classes + (State series, 


completed) . . ..Unemplovment Vol. I 
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Volume in which 
Agriculture : assembled 
Statistics by Minor Civil Divisions—Number of 
Farms, Farm ~ td and Farm Values duavens 
series, completed) . . juvewiesteb&e .. Agriculture Vol. I 
Statistics by Counties 
First Series—Farms, Acreage, Values and Crops 
(State series, completed) . ” Vol. II 
Second Series—Selected Crops and ‘Livestock, 
Mortgages, etc. (State series, completed) .... .. . Vol. II 
Third ae of Farm (State series, being 
issued) . - Vol. III 
Irrigation of Agricultural Lands—Statistics for State 
and Counties (State series, completed)... . Irrigation volume 
Drainage of Agricultural Lands—Statistics for State 
and Counties (State series, completed) . . .. Drainage volume 
Manufactures: 
1929—Industry Series (State series, completed) . . - Manufactures Vol. II 
State Series (State series, being issued) . Vol. III 
Census of Mines and Quarries: 19: 1929—Industry § Series 
(State series, completed).......... .. Volume on Mines and Quarries 


Distribution: 
Retail Distribution (State Series, being issued)... . . Distrivution Vol. I 
Wholesale Distribution (State Series)—Statistics 
for the State and Cities of 5,000 Population and 


SES 6c cetdnkecewensdeesedn a4 * Vol. IT 
Construction Industry: 1929 (State Series)—Sta- 

tistics for State, unties, and veenetn cities 

(Being issued) . ees ca " Vol. IIT 


Merchandising or Trade (In preparation). 


United States Summaries.—Each of the volumes presenting reports by states, 
namely Population Volumes I, III, and IV, Agriculture Volumes II and III, 
Manufactures Volume III, and Distribution Volumes I, II, and III, will con- 
tain a summary for the United States, constituting the first chapter or section of 
the volume and presenting the statistics by states and for principal cities. These 
summaries will also be printed as separates. They will contain no statistics for 
counties or for the smaller cities and townships other than the total population as 
given in the first summary listed below, but statistics for states and larger cities 
will be presented in considerable detail on the subject to which they relate. 

The following United States summaries are now ready: 


Population: 


United States Summary— 
Total Population for States and Counties, for Urban and Rural Areas, and for 
Incorporated Places of 1,000 and over. Octavo, 87 pages. 
Composition and Characteristics of the Population. Quarto, 79 pages. 
Unemployment. Octavo, 84 pages. 


Agriculture: 


United States Summary— 
General Statistics. Quarto, 117 pages. 
Irrigation. Quarto, 22 pages. 


Subject Chapters.—The series of volumes in each main division of the census 
regularly include one volume, designated as the general report, in which the 
statistics are assembled and presented by subjects. In other words the primary 
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subdivisions of the volume will be by subjects, instead of by states, there being 
one section or chapter on each subject, such as a chapter or section on age in the 
Population report, one on farm tenure in the Agriculture report, and one on power 
used in the Manufactures report. Most of these chapters will be printed as 


separates. 
J. A. H. 


MISCELLANEOUS NOTES 


Our President’s Plans for the Association.—Following the vote of the various 
Associations meeting together next December, it has been decided by the Directors of 
the American Statistical Association to hold its annual meeting in Cincinnati between 
December 29 and 31, 1932. The other Associations which, presumably, will meet at 
that time in Cincinnati are: 


American Sociological Society, 

American Economic Association, 

American Association of University Instructors in Accounting, 
American Association for Labor Legislation, 

American Farm Economic Association, 

American Land Economic Association, 

National Association of Teachers of Marketing and Advertising, 
The Econometric Society. 


The Committee on Programs and the President would appreciate suggestions for 
subjects and speakers for our sessions. Among the subjects which have been sug- 
gested are the following: 


Methodology, 

The Depression, 

Gold, 

Wages and Standards of Living, 

Business Profits, 

Economic Theory in the Light of Statistical Analysis of Business Phe- 
nomena, 

Problems Met by Teachers of Statistics and by Company Courses in Statis 
tical Methodology, 

Public-Finance Statistics, 

Method of Congressional Apportionment, 

Hospital Statistics, 

Vital Statistics. 


I have had the pleasure of meeting with and speaking before two of our Chapters, 
the Chicago Chapter on January 27 and the Cleveland Chapter on April 8. Both 
meetings were very well attended, perhaps largely because of the popularity of my 
topic “The Depression’’! 

IRVING FISHER, 
President of the American Statistical Association 


Committee on Governmental Labor Statistics.—The Committee has completed its 
report on Public Employment Office Statistics in Europe and America, and the manu- 
script has been submitted to the Russell Sage Foundation for editing and publication. 
The report will be published as a companion volume to Employment Statistics for the 
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United States, edited for the Committee by Hurlin and Berridge and published in 1926. 
The public employment office experiments at Rochester, Minneapolis and Philadel- 
phia plan to test the Committee’s recommendations in their offices. The next step 
will probably be the preparation of a manual on statistical procedure for public em- 
ployment offices. 

The Committee held its annual meeting in Washington on December 29, with 20 
members, graduate members and guests in attendance. The discussion covered a 
wide range of labor statistics, but the principal emphasis was given to wages, em- 
ployee hours, estimates of unemployment and correction of employment indexes. 
With regard to wages data, the Committee voted to continue its sub-committee on 
wages, and it is planned to extend the work of the sub-committee considerably during 
1932. An effort will be made during the year to clarify further the problems con- 
nected with the collection of employee-hours data, and consideration will also be given 
to provision for adjustment between census and state employment index materials 
and to standard procedure for eliminating statistical bias. 


Association Luncheon Meetings in New York City.—The Association is sponsoring 
two series of luncheon meetings in New York City, one in the financial and one in the 
midtown district. 

Mr. J. Herbert Leighton has been appointed Assistant Secretary to take charge of 
the meetings in the financial district. The following persons have been selected as a 
Planning Committee to aid Mr. Leighton in arranging programs for these meetings: 

Dean Langmuir 

Irene E. Sheehan 

Woodlief Thomas 

Robert B. Warren 
The first session was held on May 4th. Mr. Ralph West Robey, Financial Editor 
of the New York Evening Post, initiated the discussion of “The New Federal Reserve 
Policy: Its Probable Effects, With Particular Reference to the Security Markets.” 

The midtown luncheon meetings are under the general direction of Mr. Stanley B. 
Hunt as Assistant Secretary—the other members of the Planning Committee con- 
sisting of the following persons: 

Leon Henderson, Chairman 
Alfred T. Falk 

Murray W. Kline 

Leonard Kuvin 

Helen Slade 

Felix E. Wormser 


The first meeting of this section occurred on May 18th, and the discussion was 
initiated by Dr. Max Winkler. The topic under consideration was: ‘What Will 
Happen to the Foreign Debt Situation After July 1st?” 


The Albany Chapter.—A dinner meeting was held on March 1, 1932 at 6:00 P.M. 
Two papers were given, one by Dr. Horatio M. Pollock of the New York State De- 
partment of Mental Hygiene—topic “‘A New Classification of Diseases’’; and the 
other by Miss Elizabeth Parkhurst of the New York State Department of Health— 
topic “Growth of Population as Determined by Specific Birth and Death Rates.” 
There were 25 perse 3 attending the meeting. 
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The Chicago Chapter.—The Chicago Chapter was very fortunate in having D;. 
Irving Fisher, President of our Association, address it at a luncheon meeting op 
January 27. Dr. Fisher brought out a record attendance—135. His subject was 
“Hindrances to Prosperity.” According to Dr. Fisher, the major cause of this depres. 
sion and of most major depressions has been a state of over-indebtedness. Assum.- 
ing such a state, the first attempt to overcome it is to sell, which act brings about g 
falling of prices. Distress selling is next compelled, in order to improve cash position, 
and the general price level becomes further reduced. Next follows a contraction of 
currency through liquidation at the banks. Another result of deflation in prices ig g 
fall in the net worth of industrial concerns; the profit-taker then lowers production and 
discharges employees. We have consequent unemployment and a decline in trade. 
The psychological consequence thereof is discontent; people become panicky and 
withdraw their deposits from the bank in order to hoard them, with resultant slow- 
ing-up of circulation and a contraction of currency. There is also the effect on the 
rate of interest, Dr. Fisher pointing out that the real rate of interest may be high 
even when money rates are low. Therefore, debts, contraction of the circulating 
medium, reduction in net worth, profit-taking, the human mood, employment, and 
the rate of interest—all are affected by a fall in the price level. Such a fall, though a 
natural, is not an inevitable consequence of depression, because it can be compensated 
for, which it has been in normal times. The Federal Reserve System could do it, by 
going into the open market and buying bonds, thus creating a circulating medium to 
maintain the price level. The Federal Reserve did the opposite in 1929, and also 
failed to raise the rediscount rates at the proper time, but had there been a stabiliza- 
tion program, Dr. Fisher believes that much of the present distress could have been 
avoided. He claims that the very liquidation which has reduced the price level is no 
liquidation at all, just because of that. In other words, the fall in the price level has 
caused a magnification of the value of the dollar. A debt is not a number of dollars 
but real wealth, and if dollars are weighed as wealth, our present debts are much 
greater, despite the apparent liquidation that has taken place. The worst of the 
situation is that the magnification of the dollar, which defeats the effort to liquidate 
debts, is due to the very effort to pay them—this is the mystery of the depression. 
However, if we could counteract further deflation in prices, it still is not too late. 
Dr. Fisher, therefore, believes there is nothing so needful at the present as a mild 
inflation—just enough to offset present deflation. 

On February 25, Mr. George O. Fairweather, of the Governor’s Joint Tax Commis 
sion, talked before a dinner meeting of this Chapter on the present complicated and 
unfortunate tax situation in Chicago. His explanations and recommendations were 
highly instructing and interesting to those in attendance. 

There were four speakers for the dinner meeting on March 31, when about seventy 
members attended. Professor John H. Cover, of Chicago University, discussed 
“Prospects for Consumption and Retail Trade”; Professor Samuel H. Nerlove, also 
of Chicago University, explained current trends in corporate income and profits and 
their relation to the trend in general business and prices; the topic of the talk by Mr. 
S. W. Russell, of Swift and Company, was “The Outlook for Farm Income”’; and Mr. 
Harland H. Allen, Consulting Economist, discussed “Prices anc Purchasing Power.” 
Owing to the prominence of the several speakers in their various fields of study and 
endeavor, the talks were enthusiastically received and some interesting discussions 
were provoked between the speakers themselves and also among the members. 
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The Los Angeles Chapter.—The March meeting was held on March 4; the following 
officers were elected and installed. 

President, W. F. French; Vice-President, Keith Powlison; Secretary, J. L. Niceley; 
Treasurer, M. E. McClendenin; Counselors, J. V. Carson, O. F. Lighthill; and Editor, 
George J. Eberle. 

These officers were duly installed. 

Dr. Gordon W. Watkins, Professor of Economics, of the University of California 
in Los Angeles, the speaker of the evening, outlined the prevailing conditions in our 
economic structure, his ideas of what measures should be taken by the proper authori- 
ties to lift the country from the depression and the trend that events would actually 
take. This was followed by discussion among the various members along the lines 


of the seminar. 


The Federal Statistics Board.—A Federal Statistics Board has been established for 
the purpose of assisting the Chief Coordinator of the Bureau of the Budget in coordi- 
nating the statistical work of the various organizations of the Federal Government. 
Circular 293 of the Bureau of the Budget, which created the Federal Statistics Board, 
said in part as follows: 

It shall be the duty of the Federal Statistics Board to study the existing situa- 
tion with regard to the collection, compilation, dissemination, and utilization of 
statistics by agencies of the Federal Government, and to make recommendations 
to the Chief Coordinator looking to the elimination of needless duplication in 
statistical work and the fullest possible utilization of statistical information 
collected and the personnel and facilities connected therewith, as well as the most 
effective and economical means of procuring additional statistics for which there 
may be a reasonable demand. 


The Board is made up of representatives from the Departments of Agriculture, 
Commerce, Labor, and the Treasury, the Interstate Commerce Commission, the 
Federal Trade Commission, the Federal Farm Board, the Tariff Commission, the 
Bureau of Efficiency, the Civil Service Commission, and the Veterans’ Administration. 
The Bureau of the Budget desires that information regarding the Federal Statistics 
Board be given publicity, so that persons having statistical problems falling within 
the scope of the Board’s activities may present them for the consideration of its 
members. 


United States Bureau of Labor Statistics.—Reports on technological changes and 
their effects upon employment in telegraph offices and in the motor-vehicle industry, 
and on displacement of labor by installation of automatic grade-crossing devices, have 
been presented in recent issues of the Monthly Labor Review. A field study is now 
under way for road building, and a more detailed study than the one previously made 
is being conducted for the automobile industry. 

The regular study of accidents in manufacturing industries, covering 1930, has been 
completed and a preliminary report published in the Labor Review. Data for 1931 
are now being gathered. 

An investigation is being made of wages and hours of labor in air transportation. 
This is the first survey made by the Bureau for this industry. Other studies of wages 
and hours are in progress for the following industries: Tanning; manufacture of cotton 
goods, woolen goods, and hosiery and underwear; and dyeing and finishing of textiles. 
Field work on the surveys of automobile repair shops and filling stations and the 
slaughtering and meat-packing industry has been completed and the data are being 
tabulated. Recent issues of the Labor Review have carried summarizations of the 
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data obtained by the Bureau on wages and hours in anthracite mining, furniture 
manufacturing, and bakeries. 

Detailed reports on wages in a number of foreign countries, furnished by represent- 
atives of the Department of State, have been published in recent issues of the Review. 

The index of manufacturing employment has been revised to include 89 industries 
as compared with the 54 previously covered. 

A dictionary of occupational terms is being compiled by the Bureau for all of the 
industries with which it has contact. 


United States Children’s Bureau.—A recent development of significance in the 
Bureau is the transfer to its auspices of the current monthly relief statistics collected 
during 1929, 1930, and 1931 by the Department of Statistics of the Russell Sage 
Foundation. The transfer of the Foundation’s relief data, covering 76 cities of over 
100,000 population, was effective as of January, 1932. As a result of amalgamating 
these statistics with data gathered by the Children’s Bureau for the use of the Presi- 
dent’s Organization on Unemployment, information is now available under central- 
ized direction for 136 cities having more than 50,000 population. 

It is the Bureau’s plan to publish a monthly bulletin, similar in content and form to 
the bulletins prepared by the Foundation during the past three years, which will give 
prompt and concise information on the relief situation throughout the country. The 
Bureau will also issue a quarterly publication containing more complete and adequate 
data than are available at the time the monthly bulletins are released. In addition 
to statistics on the number of families aided and the amount of relief given, the series 
developed by the Russell Sage Foundation, statistics on two new series—the number 
of meals served and the number of night’s lodgings provided to homeless and transient 
persons—will be presented in both the monthly and quarterly publications. 

In order that the Children’s Bureau, in developing this new project, might benefit 
from the experience of the Russell Sage Foundation, Dr. Ralph G. Hurlin, Director of 
the Foundation’s Department of Statistics, has been retained as consuitant in social 
statistics and Anne E. Geddes, also of that Department, has become a member of the 
Children’s Bureau staff for a period of six months to organize the study. 


Reports of the Women’s Bureau.—Two studies of women in clerical employment 
have been published recently by the Women’s Bureau. The first, a report on the 
earnings and trends of employment of the office workers in the state of Ohio, is based 
on returns made by employers to the Division of Labor Statistics over a period of 16 
years. It was written by Amy G. Maher, director of the Information Bureau on 
Women’s Work, at Toledo. 

The second report on women in clerical employment is a brief summary of data 
secured from the employment records of firms in Philadelphia that employ large 
numbers of women clerks. It is part of an extensive survey of office work being made 
by the Bureau because of the growing importance of clerical work in general and cleri- 
cal work for women in particular. 


Activities of the Bureau of Agricultural Economics.—In response to a request made 
by the canners of vegetables, the Bureau is now conducting a research study which 
has for its goal an analysis of the demand for these vegetables, the effect of the com- 
petition of increasing quantities of out-of-season fresh vegetables, and the adjustments 
which canners and growers of canning crops should make in their acreages. The 
relation of these various factors to prices of canned vegetables is also being taken into 
account. 
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The Agricultural Outlook for 1932 was released in March, 1932, as United States 
Department of Agriculture Miscellaneous Publication No. 144. On March 26, 1932, 
appeared a mimeographed “Supplement to the Agricultural Outlook for 1932 Con- 
sidered in Relation to Farmers’ Intentions to Plant in 1932.” 


Work of the New Jersey Pension Commission.—The New Jersey Pension Survey 
Commission, established by the legislature of that state in 1930, has recently com- 
pleted a series of five reports dealing with the various fields of investigation which were 
assigned. The first of these reports dealt with the general problem of dependency and 
laid the foundation for the system of old age relief which will go into operation in New 
Jersey in July of this year. The second report contained detailed statistics on all 
public expenditures for dependency throughout the state, analyzed by types and by 
individual municipalities and counties, and also the findings of the Commission as 
to the inadequacy of present procedures in county and municipal administration of 
public relief. 

The third report, issued in January of this year, relates to the subject of pension 
systems for public employees in New Jersey and contains a detailed analysis of pension 
and other benefits under the 152 jointly contributory pension funds now in existence, 
covering municipal, county and state employees. 

For each of these funds, the report shows the present accrued liabilities and the 
amounts which must hereafter be met out of taxation if present deficits are to be made 
up and the existing funds continued without substantial reduction of the benefit 
provisions. According to this report, only two of these funds—those for teachers 
and for state employees—have been based on sound principles of finance, and the 
remaining funds are accumulating liabilities at the rate of several millions of dollars 
per year for which no current provision is being made. 

The fourth report, dealing also with the pension systems for public employees, 
presents the conclusions of the Commission as to the essentials of a soundly financed 
pension system and the type and scope of benefit provisions which can be justified 
from the viewpoint both of the public employees themselves and of the taxpayers 
upon whom the major responsibility of meeting the costs of these systems inevitably 
rests. Cost comparisons as between existing plans and the proposed system are made 
in considerable detail, and the report concludes with a presentation and discussion 
of the specific legislation which the Commission deems desirable for enactment into 
law during the current year. 

The fifth and concluding report of the Commission has to do with the state care of 
dependent children. Detailed statistics reflecting the rapid growth in the number of 
child dependency cases in New Jersey during the past decade and the expenditures 
therefor are presented, as are also the Commission’s recommendations for legislative 
changes in the present child dependency laws. 

The research investigations of the Commission have been carried on for the past 
two years under the direction of Dr. Emma A. Winslow. Mr. George B. Buck of 
New York City has served the Commission as consulting actuary in connection 
with its analysis and recommendations as to employee pension systems of the state. 


The Pennsylvania Department of Labor and Industry.—The Bureau of Statistics 
of this Department has asked the Committee on Governmental Labor Statistics of 
the American Statistical Association to recommend a broader program of statistics 
for the department. The development of the statistical program for the next few 
years will be guided by the recommendations made by this committee. 
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The distribution of a $10,000,000 fund of relief moneys appropriated by the legisla. 
ture to the county poor districts is being made on the basis of unemployment estimates 
made by this department. 


The Social Science Research Council’s Committee on Social Statistics.—The Com. 
mittee on Social Statistics of the Social Science Research Council has added to its 
membership Dr. Dorothy Swaine Thomas, of Yale University. Other members are 
Drs. Robert E. Chaddock (Chairman), Stuart A. Rice (Secretary), O. E. Baker, Nevg 
R. Deardorff, C. Luther Fry, Ralph G. Hurlin, Frank A. Ross and Leon E. Truesdelj, 


Tenth Annual Meeting of the Milbank Memorial Fund.—The economic aspects of 
public health and medical services was one of the subjects discussed at the tenth an- 
nual meeting of the Advisory Council of the Milbank Memorial Fund on March 17, 
which was held at the New York Academy of Medicine. Dr. R. M. Atwater, Com- 
missioner of Health for Cattaraugus County, where the Fund has conducted an experi- 
ment in establishing a well-rounded public health department, opened the discussion 
of this subject by presenting a problem of prenatal, maternity and infancy care in a 
rural community where some 25 per cent of the families are unable to purchase these 
services at the prevailing prices, and raised the question as to what policy should be 
pursued in rural communities. That is, should further burdens be placed upon the 
community in the form of taxation in order that the physicians be adequately paid for 
their services, or should efforts to place agriculture on a sounder basis be coérdinated 
with efforts to maintain and improve the health and economic efficiency of the popula- 
tion? Professor C.-E. A. Winslow, of Yale University, summarized the operations 
of the national Committee on the Costs of Medical Care of which the Milbank Fund 
has been a chief supporter during the past four years. Dr. Louis I. Dublin, third 
Vice-President of the Metropolitan Life Insurance Company, made an address on the 
interrelation of economic and public health programs. At the annual dinner, Mr. 
Albert G. Milbank, President of the Fund, spoke on the need for financial and indus- 
trial leaders to follow the example of public health leaders in developing a policy of 
prevention of depression, and the principal address at the dinner was made by Dr. 
Ray Lyman Wilbur, Secretary of the Interior, who spoke on the economic problems 
involved in a better distribution of medical and preventive services. The general 
meetings of the Council were presided over by Dr. William H. Welch, who at this time 
retired from the chairmanship of the Council after ten yearsincumbency. President 
Livingston Farrand of Cornell University was chosen as his successor. 

A conference on the objectives and technique of studies of population problems 
was held in connection with this annual meeting. Professor Robert E. Chaddock, of 
Columbia University, presided at the conference which was attended by about fifteen 
persons interested in various phases of the subject, including Professor W. F. Ogburn 
Professor Lowell J. Reed, Dr. Carl G. Hartman, Dr. Warren F. Thompson, Professor 
Frank A. Ross, President Livingston Farrand and others. A report was made by 
Professor Raymond Pearl on an inquiry which he is conducting in collaboration with 
the Milbank Memorial Fund and to the extent to which birth control practices have 
been employed in samples of child-bearing women. There were also reports on repro- 
ductive histories, differential fertility by social class, and modes of research into the 
factors affecting human fertility. 


The National Distribution Council.— Meetings of the Council were held on February 
19 and March 18. On the former occasion Dr. W. H. Young, Economic Analyst of 
the United States Bureau of Mines, gave an address on “ Distribution of Coal.” He 





91] Notes 211 


presented tentative data from a comparative study, conducted under the joint 
guspices of the Brookings Institution and the United States Bureau of Mines, de- 
signed to explore the problem of coal distribution and to develop methods of measur- 
ing the origin and destination of shipments of coal and coke. 

On the latter date, Dr. Nathanael H. Engle, Expert in Marketing of the Bureau of 
the Census, addressed the Council on “The Marketing of Radio Sets, Tubes and 
Parts.” After tracing the development of the use of radio he discussed the manu- 
facturers’ wholesale outlets, the wholesale channels of distribution and the significance 
of wholesale merchants. He further presented data on operating costs by size of 
business and discussed retail distribution. 


Standardization of Disease Nomenclature.—The standard nomenclature of disease 
upon which the National Conference has been at work for more than two years, has 
now been completed and it was unanimously approved at the last annual meeting of 
the Conference, which was attended by our delegate, Mr. George H. Van Buren. 
Mr. Van Buren not only acted as adviser in the statistical problems connected with 
the preparation of the nomenclature, but he has also served, and continues to serve, 
on the Executive Committee. A tentative printing is about to be issued in order to 
secure a preliminary trial by a group of large and small hospitals before the publication 
of the official authorized edition. 

The trial period will provide the various national societies with an opportunity to 
study their respective portions of the work and to adopt it as their official nomencla- 
ture. The American Heart Association has already taken this action and no delay 
is anticipated with other specialist societies because in each instance the work was 
carried out in intimate codéperation with the respective committee. During the 
trial period, the National Conference on Nomenclature of Disease, 2 East 103 Street, 
New York City, expects to receive questions and criticisms and to advise institu- 
tions and individuals throughout the country concerning the introduction of the 
nomenclature. 


The University of Pennsylvania Industrial Research Department.—In April, the 
Department, in codperation with the Bureau of Compulsory Education of the Phila- 
delphia Board of Education, commenced its fourth annual survey of conditions of 
uremployment in Philadelphia. This year the scope of questions asked has been 
considerably enlarged, to the end that there may be obtained a more satisfactory 
answer than is at present possible to the following questions: 


1. What has been the cost of the depression and its consequent unemployment as 

reflected in family distress? 

2. What has enabled Philadelphia families to “pull through” the depression this far? 

3. How inadequate have been past and present methods of dealing with unemploy- 

ment and family distress? 

4. How much longer can Philadelphia families get along with existing methods of 

relief? 

5. What additional relief measures are necessary and what form should they take? 
The survey is under the direction of Mr. Emmett H. Welch, Research Associate. 
Interesting studies have been and are being conducted under the Hosiery, Wool, 

Savings, Foundry and other sections. 


The Institute of Economics.—The Institute of Economics of the Brookings Insti- 
tution has received from the Maurice and Laura Falk Foundation a special grant of 
funds to be used in conducting a statistical and theoretical analysis of the distribution 
of wealth and income in relation to economic progress. 
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PERSONAL NoTeEs 


Mr. Alfred W. Flux, Assistant Secretary of the Statistical Department of the 
British Board of Trade, who is at present Chairman of the Committee of Statistica] 
Experts appointed to carry out the recommendations of the International Convention 
of Geneva (1928) relating to Economic Statistics, will lecture in this country from the 
middle of October to the middle of December. He will speak on the present currency 
problems, both national and international. His subjects include: The Gold Standard 
and Its Breakdown; The Prospects for Sterling; Currency Policy and Trade Depres. 
sion; Can the International Gold Standard Be Made To Work; and Banking Policy 
in Relation to Prices and Exchange. 


Dr. Charles B. Davenport, director of the Station for Experimental Evolution of 
the Carnegie Institution of Washington, has been elected a member of the German 
Academy of Sciences at Halle. 


Dr. W. A. Shewhart, of Bell Telephone Laboratories, who has charge of fundamental 
studies in quality engineering, sailed on April 9 for a two-months’ trip to Europe. 
His first engagement will be the delivery of three lectures at the University of London 
on the réle of statistical method in industrial standardization. A number of confer- 
ences with Dr. Shewhart have been arranged by leaders in theoretical and applied 
statistics, both in Great Britain and on the Continent. Dr. Shewhart has recently 
been elected a Fellow of the Royal Statistical Society of England. 


Dr. R. von Huhn has been elected a Fellow of the American Association for the 
Advancement of Science. 


Miss Barbara J. Betz, assistant in the Department of Biology of the School of 
Hygiene and Public Health of the Johns Hopkins University, has been awarded a 
grant-in-aid by the International Union for the Scientific Investigation of Population 
Problems in connection with her study of constitutional types in relation to fertility. 


ADDITIONAL COMMITTEE APPOINTMENTS 
Joint Committee for the Improvement of Statistics published by the 
Income Tax Division of the United States Treasury Department 
William L. Crum, Chairman 
Simon Kuznets 
Willford I. King 


MEMBERS ADDED SINCE MARCH, 1932 


Anderson, N. G., Observer, U. S. Weather Bureau, La Crosse, Wis. 

Anderson, Dr. Walfred A., Department of Rural Social Organization, Cornell Uni- 
versity, Ithaca, N. Y. 

, Arkin, Herbert, College of the City of New York, 17 Lexington Avenue, New York, 
N. Y. 

Barnett, Claribel R., Librarian, U. S. Department of Agriculture, 1358 B Street, 
S. W., Washington, D. C. 

Barnwell, George W., Stevens Institute of Technology, Hoboken, N. J. 

Bateman, Mary E., Bureau of Research, State Department of Social Welfare, State 

Office Building, Albany, N. Y. 
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Beach, Dr. W. Edwards, Department of Economics, Williams College, Williamstown, 
Mass. 
Branigan, Edward S., Jr., Economic and Business Research, Metropolitan Life 
Insurance Company, 1 Madison Avenue, New York, N. Y. 
Brennan, George E., Bureau of Research and Valuation, New York State Public 
Service Commission, Albany, N. Y. 
Bugbee, Nathan D., Chase Harris Forbes Corporation, 24 Federal Street, Boston, 
Mass. 
Burdick, E. Douglass, Instructor in Statistics, Wharton School of Finance and Com- 
merce, University of Pennsylvania, Philadelphia, Pa. 
Cockrell, Ewing, President, U. 8S. Federation of Justice; Executive Secretary, Kansas 
City and Jackson County Federation of Justice, Warrensburg, Mo. 
Cooper, Earl M., Student, New York University, Washington Square East, New 
York, N. Y. 
Couper, Walter J., Bureau of Labor Statistics, Connecticut Department of Labor, 
State Office Building, Hartford, Conn. 
Curry, Sarah K., Library, Pa. 
DaVault, James W., 1000 Chamber of Commerce Building, Pittsburgh, Pa. 
De Palma, Anne L., Statistical Clerk, Bellevue-Yorkville Health Demonstration, 
325 East 38 Street, New York, N. Y. 
Donner, Sidney R., Gruntal and Company, 60 Broadway, New York, N. Y. 
Downes, Jean, Research, Milbank Memorial Fund, 49 Wall Street, New York, N. Y. 
Drager, William, Carnegie Institute of Washington, Cold Spring Harbor, Long 
Island, N. Y. 
Duncan, Acheson J., Student, Graduate School, Columbia University, New York, 
N. Y. 
Duncan, William A., Statistical and Economic Analysis, Grover O’Neill and Com- 
pany, 48 Wall Street, New York, N. Y. 
Dusel, James C., De Coppet and Doremus, 42 Broadway, New York, N. Y. 
Edwards, Paul K., Professor of Economics, Fisk University, Nashville, Tenn. 
Faris, Basim A., American University, Beirut, Syria. 
Findley, Warren G., Cooper Union, 8 Street and Fourth Avenue, New York, N. Y. 
Fleming, John J., 97 Chestnut Street, East Orange, N. J. 
Firestone, John M., College of the City of New York, 17 Lexington Avenue, New 
York, N. Y. 
Frackman, Irving, Student, School of Commerce, New York University, New York, 
N. Y. 
Golden, Anna, Rockaway Beach Hospital, Rockaway Beach, Long Island, N. Y. 
Goodspeed, Lawrence M., Student, University of Michigan, Ann Arbor, Mich. 
Gray, Robert D., Industrial Research Department, University of Pennsylvania, 
3440 Walnut Street, Philadelphia, Pa. 
Greville, Thomas N. E., Student, University of Michigan, Ann Arbor, Mich. 
Heinemann, Hans, Mackay and Company, 14 Wall Street, New York, N. Y. 
Henry, Dr. Edwin R., Psychology Department, New York University, University 
Heights, New York, N. Y. 
~~ Dr. Paul, Personnel Research, U. S. Civil Service Commission, Washington, 
.C. 
Johnston, C. E., Director, Business Training Schools, International Correspondence 
Schools, 1001 Wyoming Avenue, Scranton, Pa. 
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Jones, Dr. Harold E., Professor of Psychology, University of California, 2739 Bap. 
croft Way, Berkeley, Calif. 

Kahn, Irving I., Hamershlag, Borg and Company, 39 Broadway, New York, N. Y. 

Kern, Dr. Paul E., 40 Wall Street, New York, N. Y. 

Kohri, Professor Kikunosuke, The Commercial College, Nagoya City, Japan. 

Kohs, Dr. 8. C., Training School for Jewish Social Work, 71 West 47 Street, New 
York, N. Y. 

Loewenstein, Constance J., Jewish Social Service Association, 71 West 47 Street, 
New York, N. Y. 

Mathews, Joseph H., Lamson Brothers and Company, Produce Exchange, 2 Broad- 
way, New York, N. Y. 

McIntyre, Francis E., Research Assistant, Community Research Council, University 
of Chicago, Chicago, Ill. 

McKay, Richard, Security brokerage, E. A. Pierce and Company, 45 Milk Street, 
Boston, Mass. 

MeMillen, Dr. A. Wayne, Dept. of Statistics, University of Chicago, Chicago, II]. 

Murphy, Michael M., Jr., Standard Oil Company of California, 225 Bush Street, San 
Francisco, Calif. 

Nurick, Benedict B., Sartorius and Smith, 61 Broadway, New York, N. Y. 

Olsen, James, 298 Seventeenth Street, Brooklyn, N. Y. 

Owen, Eugene D., Dean, Bethel Bible College, Kernersville, N. C. 

Porter, Paul A., Babson Institute, Babson Park, Mass. 

Powell, Webster, Bureau of Research and Statistics, Department of Welfare, Harris- 
burg, Pa. 

Reynolds, Marion B., Accounting Department, Chesapeake and Potomac Telephone 
Companies, 725-13 Street, N. W., Washington, D. C. 
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Economic Control of Quality of Manufactured Product, by W. A. Shewhart. 

New York: D. Van Nostrand Company. 1931. 501 pp. 

Statistical methods in the hands of engineers, as elsewhere, have lately been 
finding many new uses, as indicated for example by the recent works of Grant 
and Kurtz. A fresh field of application of these methods is in the control of 
quality of manufactured articles, where the problem is one of minimizing the 
costs of inspection and rejections, while maintaining quality at a satisfactory and 
not too expensive standard. Dr. Shewhart here presents a considerable array of 
methods, developed in the course of his work in the Bell Telephone Laboratories, 
adapted to these problems. Their presentation has passed through the stages 
of lectures for the out-of-hour courses at those laboratories and at the Stevens 
Institute of Technology, and of partial publication in mimeographed form for 
limited groups of readers. 

Graphic devices play a prominent part in these methods of quality control, 
and the text is enlivened by a large number of well-drawn figures. One typical 
form of control chart represents the mean or other characteristic of a lot as a 
point, the horizontal codrdinate being the time or order of production. Parallel 
horizontal lines define a band within which all the points should fall, and indicate 
that a special investigation of manufacturing conditions is called for when a point 
falls outside. The width of the band isa fixed multiple of the standard deviation, 
which is computed from theory where possible, and otherwise from variations 
within the lots. The same chart facilitates the graphic detection of progressive 
tendencies. 

The author’s main reliance, however, is upon analytical mathematical meth- 
ods. He quotes with approval the statement of Whittaker and Robinson that 
in their laboratory, after careful trial, graphical methods had almost all been 
abandoned in favor of arithmetical procedures. 

Dr. Shewhart is one of the few writers on statistical subjects who are suffi- 
ciently acquainted with the revolutionary developments of the theory in the 
past two decades to make effective use of the new discoveries. His discussion 
of efficiency and sufficiency in estimation is probably the only one since R. A. 
Fisher’s. The graphic representation on page 282 of the decline of efficiency of 
the median and mid-range with increasing size of sample is an interesting con- 
tribution. The graphs on pages 218 and 219 relating to the sampling errors of 
the correlation coefficient are of much value. 

Readers of Keynes’ Treatise on Probability will recall that the one statistical 
procedure there given positive approval was the subdivision of data into groups 
by means of definite criteria and the inquiry as to whether there is excessive 
scatter among these groups. How to determine whether in a given case the 
scatter is excessive is a practical problem which had been solved after a fashion 
by Lexis and Charlier. A more elegant solution is R. A. Fisher’s method of 
analysis of variance, which includes as a special case the use of x? for contingency 
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tables. Dr. Shewhart makes use of the device of division into subgroups. But 
instead of Fisher’s use of the ratio of the interclass to the intraclass estimate of 
variance, he uses the difference of these estimates, which must be divided by its 
estimated standard error to give a pure number having an approximately normal 
distribution for large samples. Fisher’s method is more accurate, at least for 
samples from normally distributed populations; Shewhart’s avoids the use of 
tables, and is slightly simpler in calculation. For samples from non-normal 
populations our theoretical knowledge is still lamentably slight. 

This inadequacy of theory in the field of non-normal distributions has had to 
be supplemented for practical purposes by experiments of the urn-stirring type. 
The author of this book and Mr. F. W. Winters have managed some extensive 
sampling experiments of which they gave a brief report in this JouRNAL for June, 
1928. The book amplifies the account of the experiments and presents the 
numerical results in detail. These tables should prove very suggestive for future 
theoretical work in mathematical statistics. Like Tippett’s table of random 
numbers, they may be used to check hypotheses concerning distributions before 
strict mathematical proofs can be found. They consist of the records of 4,000 
drawings each from a normal, a right triangular, and a rectangular population, 
with the mean, standard deviation, and ratio of mean to standard deviation for 
each sample consisting of four successive drawings. 

One method described for detecting variations of quality with the passage of 
time is to take the means of successive groups of four. Parallel lines are drawn 
above and below the level of the general mean, at distances one and one-half 
times the general standard deviation from it. This distance corresponds to 
three times the standard deviation which the means of four would have if the 
observations were independent. If there is a positive correlation between 
successive cases, the tendency will be for the points representing the means of 
groups to fall outside the lines more frequently than in the absence of correlation. 
This method of detecting changes with time may be compared with such proce- 
dures as correlating successive observations directly, or the calculation of the 
coefficients of trend with their standard errors. It is obvious that the grouping 
test may be varied by changing the numbers in the groups or the multiple of the 
standard deviation to be used. In choosing four as the number in a group, 
convenience in calculation plays a part. 

The author considers variation not only of the means of the subgroups, but 
also of the standard deviations, and of other statistics. He presents a consider- 
able variety of criteria for the control of quality, including correlation with 
extraneous variables suspected of being causes of variation, and fitting with 4 
two-term Gram-Charlier frequency curve, with an excessive value of x? taken as 
an indication of the need of looking for trouble. 

Extensive use is made of the Camp-Meidell and Tchebycheff inequalities. In 
view of a remark on page 245 it should be added that the Tchebycheff inequality 
need not be confined in application to limits symmetrically placed about the 
mean. If m is the square root of the second moment about any value whatever, 
the probability of differing from this value by more than km is less than k™*. 

On page 184 the statement is made that although we have the distribution 
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function for standard deviations of samples drawn from a normal universe, we do 
not have a table of the integral of this function. The standard deviation of the 
standard deviation is therefore used. But the exact probabilities associated 
with the distribution may be obtained at once from the tables of the x* integral 
upon putting 
» 2(2—z)* _ ns? 
x= ————-F— 
o? o 

the denominator being the population variance and the numerator being calcu- 
lated from the sample. If one desires the maximum and minimum values of ¢ 
corresponding, say, to a probability .01 of excess in each direction, they may be 
obtained by finding the values of x? corresponding to P=.01 and P=.99, with a 
number of degrees of freedom less by unity than the number of observations, 
and then using the equation above. 

There are a few minor slips which can easily be corrected. A graph on page 76 
seems to be in error, since a distribution for which 6:=1 must consist of only two 
values with equal probabilities. The skewness and kurtosis should not be stated 
in inches as on page 85, since they are pure numbers. The ellipse on page 295 
should for strict rigor be replaced by a flattened oval, as in the work of Neyman 
and Pearson in Biometrika for 1928, to take account of the non-normal distribu- 
tion of the standard deviation. In connection with page 135 it may be noted 
that the normal law was found by De Moivre as early as 1733. 

The book should interest many statisticians, in addition to the production 
engineers who will be primarily concerned with it. Some elementary statistics 
and calculus are required in reading it. Its statistical theory is on a highly 
commendable level. 

Haroip Hore.Line 

Columbia University 


Les Principes de la Méthode Statistique, by Lucien March. Paris: Félix Alcan. 
1930. xi, 807 pp. 


The purpose of this massive book by the well-known professor of the Institute 
de Statistique of the University of Paris, and the honorary director of the Sta- 
listique Générale of France can best be given in his own words of the preface 
(freely translated): 


In the present work . . . it is proposed to give an exposition of the most 
common and most useful research methods of present-day statistical methodol- 
ogy, without exaggerating their value and sien requiring an act of faith in 
propositions not demonstrated or at least not explained. It is always dangerous 
to apply formulas of which one has not grasped the underlying meaning and 
spirit... . 

This work is divided into three parts. In the first we stress the essential 
conditions of accurate observations and proper classification of numerical facts, 
and the attention which should be given first of all to the qualities and properties 
of the observed facts, in the order in which they appear. 

The second part is devoted to a detailed exposition of the principles of the 
mathematical treatment of the collected data, without particular regard to the 
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extent of the field of observation. Some numerical examples on selected data 
aid in grasping the technique. 

In the third part, the principles of statistical analysis are applied to data in 
the fields of both the natural sciences and economic movements, especially 
business movements. 
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The author believes 


there may be some advantage in simplifying the outline of the method, so as to 
render it as little abstract as possible, and to introduce only those simple arith- 
metical operations which do not require special mathematical preparation. 


We further note with commendation the author’s prefatory remark, 


However, the language of mathematics, if it is useful because of its precision, 
also has its dangers. One abuses it when one uses it to say what ordinary lan- 
guage expresses as clearly and more simply, and especially when one loses sight 
of the hypotheses on which the calculations rest, or when one ignores the necessity 
of showing that these hypotheses agree with reality. 


The first section of seven chapters deals with Observation and Classification 
(200 pages). It gives valuable detailed consideration to many of the elementary 
essentials of the preliminary gathering and organization of data. Much of the 
material might be described as organized common sense, but as common sense 
based on wide experience. After the introduction, which deals with the general 
aspects of the statistical method and related disciplines, are treated such topics 
as observation, notation, statistical units, measures, variations, schedules and 
forms, control and selection of observations, summarization of data, tabulation, 
and classification. 

In the second part of eleven chapters (300 pages) Statistical Analysis or theory 
is approached from a strictly mathematical standpoint and in elaborate detail. 
The exposition is largely by theorem, corollary, and ‘remark,’ with innumerable 
formulas and elaborate nomenclature. The presentation moves from “simple 
comparisons” to “complex comparisons,” which include treatment of periodic 
and logarithmic as well as algebraic functions. Groups of items are then con- 
sidered, chapters being devoted to averages, variability, variability of sub-groups 
(in much detail), association of series, series of alternatives. (These last three 
chapters are reproduced from Metron for June, 1926.) Chapters on “particular 
distributions,” graphic representation, and adjustment, interpolation and extra- 
polation complete this section on statistical theory. A notable lack is the entire 
absence of any treatment of the normal curve of error: perhaps the author con- 
sidered this beyond the scope of the elementary mathematics he assumed as the 
equipment of the student. 

The third section of ten chapters (294 pages) on Applications repeats much of 
the second part, covering much of the analysis as applied to special types of data. 
Chapters are devoted to size distributions and averages, sampling, correlation 
and contingence, index numbers, applications to the natural sciences (paragraphs 
being devoted to meteorology, bacteriology, biometry, actuarial science and 
psychology), applications to business, net-cost studies, balance-sheet study, and 
forecasting. 

In the judgment of the reviewer, the contribution of March in the present work 
lies in the first two parts, and especially the first part, of careful analysis of 
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fundamental details. There is little new either in material or presentation in the 
rest of the book, aside from the fact that it is gathered in one volume—which is, 
of course, a service. Especially after the introductory remarks above quoted 
regarding the examination of underlying hypotheses, we felt a distinct lack of a 
critical attitude, not only in the theoretical material, but in the practical appli- 
cation chapters. There is treatment of probable error formulas, etc., of course, 
but this is a formal treatment; the student is not constantly warned of the limi- 
tations of the method and tools described, and the liability of misuse. For in- 
stance, in showing the use of the coefficient of correlation between two time series 
to determine the typical lag, two examples are cited where the maximum values 
of the coefficients are .236 and .341, with no suggestion of a warning that these 
coefficients have little if any significance. 

We are in doubt as to the exact group for which the book is intended; most of 
the material is too elementary for the experienced or advanced student, while 
much is too brief and concise for mastery by a beginner. Very slight use is made 
of charts and graphic illustration of the material (there are only 50 charts in the 
800 pages, and these are largely concentrated in a few spots). The chapter on 
graphic representation is quite mediocre and inadequate. There exist (in 
English, at any rate) many presentations of correlation which any statistician 
could name, which are much more lucid and meaningful than that of March. 
The applications to the natural sciences and to economics are entirely inadequate: 
but what can be done in 35 pages in presenting the whole field of time series 
analysis, seasonal variation, cycles of varying length (with no treatment whatever 
of secular trends) and forecasting—all in a single chapter entitled Forecasting? 
Even in the “practical” chapter on averages, the approach concerns their mathe- 
matical properties, with no consideration given to the problem of judging which 
is more representative of a distribution for various purposes. 

Coming to just a few details of interest, first we note an unfamiliar average 
described. March, in addition to the usual averages, defines the médiale (p. 267) 
as the size of the item in an array which is at the mid-point in the cumulative sum 
of the items. Just as the médiane (median) is the stature of the center man in a 
company of infantry when standing side by side in order of height, the médiale 
is the stature of the man in the center when the men are lined up lying on the 
ground head-to-foot. Without denying that there might be some significance to 
this value in some conceivable case, its uses are not evident, and are not discussed 
at all in the text. The intermédiante, defined as the médiale minus the médiane, 
is described (p. 292) as a measure of dispersion, but its relation to or advantages 
over other commoner measures of dispersion are not discussed. At another place 
(pp. 519, 524) the intermédiante is referred to, we believe erroneously, as a meas- 
ure of symmetry. 

March assigns two distinct meanings (pp. 527-532) to the term “arithmetic” 
mean, first the ordinary sense, and second the idea of an abstract or theoretical 
mean in contrast with a “statistical” or concrete or practical mean. 

In dealing with the correlation of time series in economics, March distinguishes 
between the correlation of deviations from the means (I’indice de covariation 
différentielle) and the correlation of first differences (Il’indice de covariation 
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tendancielle) but he does not mention the equally important correlation of devia- 
tions from trends. 

Finally we would question the distinction between an indice budgétaire and an 
indice monétaire which March had previously expounded in his Movement des priz 
et des salaries pendant la Guerre. The former is the ordinary weighted aggrega- 
tive to show, for instance, changes in the cost of living. For the second, the 
indice monétaire, March follows Edgeworth, Bowley, et al., in considering an index 
of the value of money as representing the uniform influence of monetary causes, as 
distinct from the divergent multiplicity of causes affecting the prices of individual 
commodities. Observed prices, by this view, are a mixture of these two elements, 
the common effect of monetary causes, influenced and masked by the distorting 
individual demand and supply changes. Prices are thus regarded as numerous 
independent observations of a single phenomenon, the effect of monetary causes, 
By direct analogy to the physical sciences (an analogy specifically cited by March, 
as well as by Edgeworth and others) the “‘monetary index’’ is thus a concrete 
average, representing a real existing phenomenon, rather than simply a con- 
venient representative value, and the theory of errors is applicable. Whereas 
Edgeworth advocated the use of the median, March recommends the (arithmetic 
or geometric) mean, unweighted except as weights representing the exactitude of 
observation might be applied. No method is suggested, however, for determin- 
ing such weights. 

This is not the place for a detailed argument, but we believe this view of price 
or purchasing-power index numbers is fallacious. Aside from the fact that this 
view rests on the disputed quantity theory of money, we believe the analogy to 
physical measurements or observations is entirely fallacious. The simplest 
economic theory of the interaction of all price changes disposes of the view that 
the prices of numerous articles are independent observations. The concept 
itself of the uniform effect of monetary causes ignores all contractual relations 
and varying elasticities of demand. 

These criticisms of the third part especially should not be construed as 3 
blanket criticism of the whole book. March has performed a service in his 
painstaking first part on preliminaries, and his comprehensive treatment of 
elementary statistical theory. 

The absence of an index is a serious deficiency of the book, from the stand- 
point of a reviewer, as well as that of the student or research worker. 

Wirt F. FeRGER 

University of North Carolina 


Medical Impairment Study: Report of the Joint Committee on Mortality of the 
Association of Life Insurance Medical Directors and the Actuarial Society of 
America. New York. 1931. 172 pp. 

This book is a study of the effect of certain medical impairments on the mor- 
tality of insured lives covering the same general impairments that were investi- 
gated in the Medico Actuarial Mortality Investigation, published in 1912-1914, 
although the subdivisions are in some cases different and several new classes have 
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been added. That investigation covered the standard issues of 1885 to 1908, 
inclusive; this covers the standard and substandard issues of 1909 to 1927, 
inclusive, carried to the anniversary in 1928. 

The data were contributed by 39 companies having in force four-fifths of the 
total life insurance in the United States and Canada, and include 1,100,000 en- 
trants, with 41,000 deaths, about one-third of the material being classed as 
substandard. Standard and substandard cases were kept separate in the 
investigation. 

A Basic Mortality Table of standard lives for the same period (1909-1927) 
was prepared as a measure of the expected deaths. The function graduated was 
the ratio of the actual mortality to that by the American Men Select Table. 
The aggregate of death claims for this Basic Table was 78 per cent of the A. M. 
Select, and ratios by ages and durations were in general from 70 to 90 per cent 
of that table. Certain peculiarities in the mortality made the formation of an 
accurate ultimate table practically impossible. Deaths in the Basic Table were 
used to form tables of “Death by Cause,” both as a percentage of total deaths 
and in the form of death rates per thousand exposed, for comparison with causes 
of death in the impairments investigated. 

For nearly all classes, the average of company ratings was determined for the 
total standard and substandard business combined. 

The experience under each class is listed and compared to the expected number 
of deaths according to the Basic Table and, as a guide in determining the sig- 
nificance of the data, an approximation to the probable deviation of the mor- 
tality ratios was given, based on the following formula: 


“9/ +/e’X MR where 6’ is the actual number of death claims, and MR is 


the mortality ratio. 

Following the description of methods employed, the book gives the results in 
each class in considerable detail, comparing these results with the average of 
company ratings and the results of the M. A. M. I. when the classes are com- 
parable. When the actual and expected deaths differ considerably, the com- 
ments of the committee are interesting and in several classes further analysis 
was made in order to interpret the results correctly. Of particular interest were 
those classes where a higher mortality was experienced in the standard than in 
the substandard section, and the classes dealing with heart murmurs and blood 
pressures, which seem to indicate an increasing mortality among such insured 
lives. 

Several combinations of impairments were studied confirming previous im- 
pressions. A new combination, albumen in the urine and overweight, was of 
special interest and indicated a much greater mortality because of combination 
than had been previously supposed. 

The “Detail Tables” following the description and comment on the various 
classes permit further study as to the effect of age and duration on mortality. 

The committee also points out that certain of these impairments will show a 
higher mortality by amount than by policies (the basis of this investigation) 
especially in connection with overweights and heart impairments, and that in- 
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dividual company selection may have been satisfactory in a group that has been 
generally underrated by al! the companies combined. 

Certain results of a study of build that was being made contemporaneously 
have also been included in this volume. Except at ages under 20, there was little 
variation from the M. A. M. I. tables and only for these younger ages have new 
tables been published. The present study, with its larger volume of data, shows 
that the irregularities smoothed out by graduation in the previous investigation 
were not accidental fluctuations, but characteristic features, making these new 
build tables advisable. 

This is the latest of a series of such studies made by the same combined 
organizations and each mark an advance in the application of statistical analysis 
to insurance selection. It must always be remembered, however, that since the 
data have been furnished by companies whose practices affecting selection vary 
widely, the results of the investigation must be subjected to critical interpretation 
and adaptation for use by individual life insurance companies. 

Crciu F. Cross 

Lincoln National Life Insurance Company 


The Mathematical Part of Elementary Statistics, A Textbook for College Students, 
by Burton Howard Camp. D.&C. Heath and Company. 1931. 409 pp. 


The teaching of statistical method in economics, sociology, business or educa- 
tion is too often superimposed upon anything but a sound mathematical founda- 
tion. The student who enters upon his graduate work adequately prepared 
mathematically to cope with the statistical methods needed in his field, is indeed 
an exception. Usually teachers of statistics in graduate schools find that they 
must go back and build up the most elementary mathematical concepts for their 
students. The old adage “A little learning is a dangerous thing” is nowhere so 
true as in statistics. Misuses of method and misinterpretation of statistical 
results inevitably follow a superficial knowledge of the mathematical foundations 
of statistical technique. 

To correct this situation Professor Camp has prepared a most interesting and 
inclusive text for a course to be given to students in the sophomore year. This 
course covers the essential mathematical concepts back of most statistical 
methods. Students grounded in the work covered in this text should be well 
prepared to undertake the applied courses in statistics and to interpret their 
results without fear of overlooking assumptions implied in the mathematics of 
the method that were not valid in the actual data. 

The text is conveniently divided into two parts. Part One is intended to 
provide a sufficient background for most applied courses. An elaborate table 
of contents replete with formulae inadequately replaces an index. Many 
exercises and examples are given. Data drawn from current business sources 
lend an air of practicality to various problems. 

This is, however, definitely a textbook for a course in mathematics and bears 
all the earmarks of authorship by a mathematician. It is to be hoped that some 
day a statistician who knows as much about mathematics as does Professor Camp, 
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will undertake this task, not for students of mathematics, but for students of 
statistics. 
D. H. Davenport 
Harvard University 


Monetary Problems of the British Empire, by S. E. Harris. New York: The 

Macmillan Company. 1931. 569 pp. 

This valuable treatise is the culmination of a period of intensive research by 
the author extending from 1926 to the present. However, his interest in the 
subject dates from 1920-1921 when he wrote a paper on the British Currency 
Notes for Professor Kemmerer’s Seminar at Princeton. The book is a note- 
worthy achievement for many reasons, although in some aspects it is regrettably 
inadequate. 

As the author says in the Preface, ‘‘The study of British Monetary Policy 
should not be confined to an examination of the monetary condition in Great 
Britain alone. Isolation in monetary policy is a phenomenon of the past.” For 
this reason the book covers not only an analysis of the monetary problems of 
Great Britain, but also of the Dominions and India. In broad outline, the book 
covers the period of the World War and post-war inflation, followed by the period 
of deflation and including in its scope an analysis in rich detail of the mechanism 
of the money market so far as it was affected by government war and post-war 
finance. This interpretation necessarily led the author into an endeavor to 
link the monetary problems of Great Britain with monetary conditions in other 
countries and especially the United States. At strategic points in the progress of 
his analysis, he has inserted “appendices” and “notes” describing in detail facts 
and controversial issues directly bearing upon the monetary problems discussed; 
but which, if included in the text proper, would constitute extended digressions. 
Also, at appropriate points he has introduced brief summaries which tend to give 
cohesion to the analysis otherwise highly complex and somewhat disjointed. The 
book is painstakingly documented and constitutes a scholarly treatment of the 
subject not only for this reason, but because the author has at numerous points 
in his analysis given critical summaries of the pertinent views of various authori- 
ties. It is thus not merely a statistical summary of what has occurred, but that 
combined with a thoroughgoing investigation into what has been considered to 
be the explanation of these phenomena by others, how they agree or disagree, 
and finally the author’s own interpretation. Sixty pages of classified bibliog- 
raphy with the author’s brief description and evaluation of every important 
reference is an important part of the contribution made by this book. 

The nature of the analysis may be obtained by the following few examples, 
taken more or less at random: 


An examination of the Bank of England figures reveals that the very large 
rediscounts of pre-moratorium bills and advances to acceptors were not of as 
great significance as might be expected; the explanation is that the discounts and 
advances were successive. 


. . . Ways and Means financing was not as important a cause of inflation as 
has generally been assumed. Special Deposits were a mechanism for depriving 
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the market of surplus balances, and hence were in a sense deflationary. Simi- 
larly, Department Ways and Means were deflationary, because as departmental! 
advances were made, transfers were made from the money market to the Govern- 
ment. This statement holds for the advances from the Currency Notes Account. 
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When the Treasury was unable to obtain adequate supplies of cash by the 
sales of Treasury bills and the acceptance of Special Deposits at rates determined 
by the Government, it borrowed from the Bank directly. Thus the Treasury 
prevented rates from rising further. The Treasury rate was both a minimum and 
a maximum. The Bank rate was therefore of limited significance in the years 
1915 to 1921 except in so far as it reflected the Treasury rates. 


The problem of inflation is in large part a problem of deficient supplies. If a 
small deficit appears, the public dumps large quantities of purchasing power on 
the market in an attempt to obtain necessary supplies. The weight to be 
attached to the large issues of currency notes in an explanation of inflation, has 
been the subject of rather bitter discussions. . . . The position taken by the 
Government that the creation of notes was not the cause of inflation, was on the 
whole defensible. Proposals to limit notes in such periods are fanciful. Criti- 
cism may be justly placed on the shoulders of the Government for encouraging 
high real wages in a period in which they should have aimed to save supplies. 


According to the author, the British pegging policy was “judicious,” although 
it did not operate without some disadvantages since “more dollars were required 
for the purchase of American commodities.” 

The objective of England’s deflation policy was to raise Sterling to the pre-war 
parity with gold, and therefore, the appreciation of the dollar, or its equivalent 
gold, made England’s task more difficult; and the fluctuations in the value of the 
dollar are perhaps the most important single explanation of the fluctuations in 
Sterling from 1920-1925. The author’s views here agree with Mr. Hawtrey, 
and this very important aspect of the subject is not treated extensively in Dr. 
Harris’ book, since as the author says, ‘‘ Mr. Hawtrey has presented this position 
well in his brilliant discussions of British monetary policy since 1914.” 

Fluctuations in the total purchasing power are not an adequate explanation of 
the price history of 1914-1919. In the early years of the War, the currency notes 
put into circulation were in large part substitutes for the gold formerly in circu- 
lation. The net addition of money was not adequate to explain the marked 
increase in prices 1914-1916. The fundamental explanation of the situation 
involves a thoroughgoing analysis of the data available on the balance sheet of 
the Bank of England, particularly the comparison of fluctuations in “other 
deposits,”’ “government deposits,” “other securities,” ‘government securities” 
and the ‘“‘special deposits’ maintained by the Treasury for the public. Further- 
more, in large part, the inflation is accounted for by the decline in production for 
“supplies were below normal in 1915-16” and this scarcity was more marked 
in 1917-1918. In the former period, the public disbursed their cash quickly and 
prices rose rapidly; while in the latter period markets were controlled and prices 
were “‘fictitious.’”” Purchasing power was diverted from unlimited purchase of 
supplies to security markets and hoards. 

An outstanding shortcoming of the book is the rash assumption that the 
readers understand the bank statements of the Bank of England, and the 
relationship of the items in this obscure summary of facts to the Treasury. The 
style and method of the presentation of facts and relationships is not clear and 
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often extremely difficult to follow. It is not by any means a book for the 
general reader. It is too often necessary to refer to other sources for explanation 
of relationships implied. There is too obvious an attempt to avoid elementary 
explanatory digression such as a simple explanation of the relation between the 
Government, the Bank of England and the money market in words of two sylla- 
bles, so to speak. The book is all meat and muscle and bones with no fat to 
give graceful curves and pleasing form to the penetratingly detailed analysis. 

A high degree of skill and industry is shown in the examination and digestion 
of source material widely scattered and difficult of accessibility. In the face of 
almost insuperable difficulties, it is a highly commendable attempt to diagnose a 
situation through the statistical route which in general gives satisfactory results, 
but at times these are obscured by lack of sufficient and well-placed elementary 
explanations. Indeed, it may be described as a courageous venture in analysis 
through a maze of uncertain and poorly reported data with an extraordinary 
degree of detective skill; yet too often the very happy results are unfortunately 
hidden in part by the style and method of presentation. Many important 
deductions are not adequately explained and in fact not elaborated at all in 
some cases. 

The book contains as an outstanding contribution an interesting and ap- 
parently penetrating analysis of “special deposits” together with an ingenious 
estimate of the volume of these special deposits from 1916 to 1920. But after 
all, the reader is still in some doubt as to the exact nature and functions of these 
special deposits. The author concludes that the special deposits were deflation- 
ary in effect on the money market and helped Sterling exchange rates. 

The part on control of prices and supplies is especially good and clearly pre- 
sented. Although necessarily brief, it is amazing how much detail has been 
included. 

James G,. SMITH 


Princeton University 


Combines and Rationalisation in Germany, 1924-1928, by D. Warriner. London: 

P. 8. King and Son, Ltd. 1931. 

During the last quarter of the Nineteenth Century, while the movement 
toward monopolistic trusts was on foot in the United States, the industrial 
organization in Germany also became infected with the combination virus. 
But there, it took the form of the Kartell or cartel. 

From the first, these cartels, varied in legal form from relatively loose associa- 
tions to the complex structure of the so-called “double organization” providing 
for sale of the product through a special sales company. Since they were pri- 
marily producers’ organizations, whose chief aim was to prevent the disorganiza- 
tion of the market for their products, the consumer of such products looked upon 
them as attempts to exploit him. This called forth defense cartels on behalf of 
the industrial consumer and consumer’s coéperatives on the part of the ultimate 
consumer. 

Up to the beginning of the Twentieth Century, German industry had been but 
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little affected by the movement toward integration so prominent in America, 
But, within the decade following, this form of combination began to creep in 
slowly, particularly in the “heavy” industries, where it produced fissions in the 
memberships of many a cartel, because the demands of the integrated members 
were frequently in conflict with those of the unintegrated members. 

During this pre-war period, orthodox theory, whose chief exponent was Dr. 
Robert Liefmann, developed its classical definition of a cartel as ‘‘an association 
between undertakings of the same kind which remain independent, whose object 
is the monopolistic domination of the market.” 

The post-war combination movement, however, follows no such simple and 
clear-cut lines. Industries had come out of the War in an impoverished and 
run-down condition. Individual establishments sought to strengthen themselves 
through combinations involving a stronger control over the estates of the com- 
bining units than could be procured through the cartel. Under the stimulus of 
the “ Rationalisierung” movement integration was resorted to on a theretofore 
unheard-of scale. Industries in which integration was difficult also experienced 
a concentration of control established through the instrumentality of amalgama- 
tion and merger. Then, too, the rapid decline of the value of the mark, the 
break-down of the credit structure, and the difficulties of readjustment to post- 
war conditions made it necessary for the great industrialists to strengthen the 
financial framework of their enterprises through other than the usual means. 
Primarily out of such difficulties rose the monstrous, heterogeneous and ramified 
organizations which the Germans call “concerns.” 

But these changes in the structure of industry were not designed to supplant 
the older cartel. This form of combination became perhaps a less conspicuous, 
but, nevertheless, a very useful adjunct to the ownership combines. Still the 
exaggerated discrepancy in the size of members put the small producer in a very 
disadvantageous position, while the cartelized “‘trusts” caused grave concern 
among the consumers of their products. 

Such then was the situation when German industry emerged from the inflation 
period and entered the stabilization period. The return to the gold standard 
necessitated the rapid deflation of values. The great concerns collapsed or were 
reorganized. The larger merged and integrated companies found themselves 
faced with the necessity of a new form of “ Rationalisierung.” Not only had they 
still to complete the process of technical reconstruction, but they had also to 
reconstruct their sales mechanism and their financial organization. Money for 
such purposes could not be procured in the domestic market and therefore they 
resorted to foreign loans. 

Here again the small enterprise was at a serious disadvantage. Although it 
could become and usually was a member of some producers’ cartel, it had prac- 
tically no voice in the affairs of the combine. On the other hand, if it remained 
an outsider, it could shade the prices of the cartel and reap most of the benefits 
thereof without assuming the duties, expenses and obligations incident to mem- 
bership. But should the cartel collapse, and the powerful integrated members 
resort to unrestrained competition, the small enterprise was very likely to be 
crowded to the wall. 
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It is this post-war period, with its technically well-appointed establishments, 
whose productive capacity far exceeds the restricted market, and whose policy 
it was to force the domestic consumer to maintain the income necessary to sustain 
the industry that has drawn the attention of Dr. Warriner. His book, entitled 
Combines and Rationalisation in Germany, is in the nature of a critique of German 
industrial organization during the period from 1924 to 1928. 

Following an introductory chapter on the industrial and financial setting, Dr. 
Warriner proceeds to analyze the extent to which German industrial organization 
maintains an effective control over the market through its cartels. He points out 
that, even in the case of the heavy and finishing industries, the control over the 
market is subject to a great variety of influences (to some of which he reverts 
briefly) and comes to the conclusion that “it is possible to estimate the extent 
of control in the larger branches, as it is not in the group of industries excluded 
from that classification, that is, those in which wages are the principal cost— 
food, clothing, building and contracting, timber.” Since the latter group em- 
ploys some 5 million of the 12)4 million operatives and salaried staff employed 
in German industry, it is obvious that even a study of the heavy and finishing 
industries would not afford a basis for a general appraisal of the efficacy of control. 

His second object is to enquire into the extent and scope of the so-called 
rationalization movement and the agents through which it was carried out. He 
points out that the term rationalization, as it is used in Germany, in truth, is 
planned industry (Planwirtschaft). It is applied to the technique of production 
in the form of the Taylor and other scientific management systems; it is applied 
to the adjustment of the technical and economic interrelation of enterprise to 
enterprise; to the financial structure; as well as to the interrelationship of indus- 
try to industry and to the consumer. Viewed from this standpoint, he concludes 
that ‘“‘the outstanding and only example of genuine rationalisation is of course 
the scheme carried out by the chemical trust,”’ which controls 90 per cent of the 
industry’s total output. In this field, the author thinks that “all the most 
sensational results have been achieved by the trusts, though the great number of 
fusions only control a part of the total capital in the industry.” ‘“ Rationalisa- 
tion of an entire industry can be evolved with far more likelihood of success on 
the basis of agreement between large firms already internationally recognized 
than if the preliminary is complete fusion of a great number of dissimilar firms of 
varying levels of efficiency.” ‘The cartel,” he goes on to say, “is not as a rule 
a suitable instrument for reorganization, except as a preliminary, a guarantee 
that the work will not be wasted. . . . Thus the peculiar soundness of the combi- 
nation movement in Germany and its suitability as a rationalising agent lies on a 
roughly worked-out balance of the two forms, possibly temporary in character.” 

But in certain industries even a temporary balance could not be worked out 
and here the state stepped in, introducing a forced cartel into the situation; for 
the German industrialist is accustomed to a wide field of state enterprise as well 
as emergency interference of the most varied character, state subsidies and man- 
agement of industrial concerns, government campaigns to raise or reduce prices, 
compulsory arbitration, etc., and looks upon such action as a matter of course. 
The industries to which this sort of state interference applied were: (1) those 

















































228 American Statistical Association [108 


whose voluntary organization is partly responsible for congestion of the market 
and that have not the power to improve the situation voluntarily, (2) those in 
which overproduction is directly due to the absence of organization, and (3) 
those that must face a catastrophic loss of market beyond their power of control. 

In his appraisal of the achievement of the combines, he comes to some interest- 
ing conclusions. The German heavy industries are necessarily large-scale enter- 
prises with heavy overhead costs, cartels formed in such industries invariably 
incur the danger of over-investment. This is particularly true of the steel, coal 
and cement industries. Transport costs also have received close attention par- 
ticularly in view of the high railway rates imposed under the Dawes and Young 
plans. In this the cartel as the nucleus of concerted action has brought about 
very satisfactory results, particularly in the coal industry of the Ruhr which 
turned to water transportation. The cartel, too, in exceptional circumstances, 
can undertake the direct provision of capital as it has done with great effect in 
the brick making industry, or can effect a conservation of limited working capital 
by regulating terms of sale, or by providing special credit facilities. 

In the matter of regulation and extension of the market, Warriner says that 
nothing could be more untrue than the accusation that the cartel tends to take 
demand for granted and adjust supply to it. Yet it is hampered in its efforts to 
extend the market because it cannot use ordinary methods of advertising. To 
which might be added that where a central sales agency is used there is a tendency 
toward lack of aggressiveness coupled with a rise of bureaucracy. As aids in the 
development of the foreign market, particularly in Russia, many cartels have 
shown satisfactory results. But, for the most part, again, the greatest success has 
been attained by the heavy and finishing industries. 

In considering the effect of combination upon industrial conditions generally 
the author analyzes the policy pursued with respect to wages and prices. Pre-war 
practice, in general, followed the principle that costs are determined by prices 
and hence wage adjustments followed price movements. In the post-war period 
the procedure had to be reversed and prices were determined by costs, the latter 
being more or less determined by the wage rates set by the state. This shift is 
particularly noticeable in industries in which labor costs are important constit- 
uents of final cost. 

The attitude of the state toward the combination movement is also given atten- 
tion. Here Dr. Warriner sees in pre-war days a definite and rather unswerving 
policy, based largely on the idea that cartels were factors in the development of 
the home and export market. This policy was one of condonance. Since the 
War, however, strong attacks have been made upon the producers’ combines which 
were accused of abuse of economic power, and finally laissez-faire gave way to 
regulation. 

In November, 1923, the Reichstag passed the act regulating cartels and trusts. 
But apparently neither the courts nor the framers of the act knew precisely what 
it meant. In general, the act authorized the recision of the cartel agreement 
where the member can show injury resulting from the cartel policy. The courts 
also appear to have followed the example of the American tribunals in condemn- 
ing discriminating rebates and other unfair trade practices. On the whole, the 
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author seems to feel that this legislation has not given very satisfactory results 
and has created a demand for a revision. The chief obstacle in the way of 
satisfactory legislation, in his opinion, is the absence of a definite theory applica- 
ble to this form of industrial organization. Under post-war conditions, the old 
definition of a cartel no longer holds and we find Dr. Isay defining it as “an 
association of independent undertakings, which enforces obligations as to the 
treatment of output, market, purchase, price calculation or trade terms and 
therefore serve to influence the market against the working of free competition.” 
After reviewing briefly German economic theory on the subject, Dr. Warriner 


concludes by saying, 


If German public opinion can find no coherent principle to assist it in the revi- 
sion of the cartel legislation (universally recognized as necessary), it is not due 
to a mere difference of opinion among economists, but to a much deeper opposi- 
tion between two methods of approach, both of which are indispensable to an 
understanding of the combined problem, yet which cannot be combined. Be- 
hind their opposition lies the theoretical antinomy between theory which treats 
the dynamic elements as friction and theory, which, in giving the dynamic forces 
their proper treatment, loses all general principle. So long as it persists, there 
can be no consistent attitude to the combine movement. 


A. H. StockpER 
Columbia University 


Laboratory Handbook of Statistical Methods, by Theodore Henry Brown, Richard 
F. Bingham, and V. A. Temnomeroff. New York: McGraw-Hill Book 
Company. 1931. 244 pp. 

There are two main parts to the body of the text, the first an eighty-eight page 
discussion of graphic methods, the second a slightly longer treatment of mathe- 
matical methods. In Book I the first chapter deals with basic principles of 
charting; the second ouilines the construction of grids specifically adapted to the 
individual chart and methods of lettering. Then follow fifteen chapters on 
different types of chart. Each of these chapters treats topically the purpose of 
the chart, its construction and its interpretation. The final chapter presents 
exercises and problems. 

The treatment of graphics in this section is decidedly superior to that in the 
most widely used texts on statistical methods. It is more concise than the 
standard treatises. The precisely repeated form of each chapter and its limited 
scope make the material easy to use. 

The subject matter of Book II is that usually covered in a text on method. 
In each chapter there is a condensed statement of general principles, followed by 
a case that at once illustrates the mechanics of calculation and discusses the 
principles involved. For laboratory exercises there is general reference to Mills 
or Chaddock. It is also supposed that for established details of statistical 
practice the student will turn to recognized authorities. For example, in the 
chapter on the frequency distribution there is no statement of the problems of 
constructing a frequency distribution nor any discriminating discussion of the 
applicability of different types of average. 

In contrast with this chapter, which covers the most thoroughly developed 
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phase of statistics, the one on trend is almost complete in itself, except as regards 
mathematical background. There is a good discussion of the general concept, an 
adequate treatment of the process of fitting the more common curves, and the 
best simple exposition of the Gompertz curve that has come to the reviewer's 
attention. 

The work is obviously designed to serve the approach used in the Harvard 
Graduate School of Business Administration. As a single volume it is inadequate, 
being neither an exercise manual nor a text. It is intended to supplement a case 
book which presents business uses of statistics rather than method. It in turn 
is to be supplemented outside the laboratory with comprehensive texts. 

A. F. Hinricus 

Brown University 


Brokers Loans, by Lewis H. Haney, Lyman 8. Logan and Henry S. Gavens. 
New York: Harper and Brothers. 1932. 241 pp. 


One of the most spectacular epochs in the eventful history of American banking 
has been the past decade, and the outstanding event of this period was the tre- 
mendous expansion and contraction of brokers loans. The credit demands of 
the stock market have always played a peculiarly important réle in our money- 
market structure, but never before were these demands so predominant and so 
far reaching in their influence. Professor Haney and his associates have written 
what is probably the first book dealing primarily with brokers loans to be 
published after the crisis. 

This particular book is primarily a statistical analysis of some of the aspects 
of brokers loans. The early chapters, which explain the nature of brokers loans 
and describe the various sets of available statistics, contribute to a better under- 
standing of the problems presented by these loans and will be particularly 
useful for reference purposes. 

In Chapters IV to VII a great many ratios and barometers are presented and 
some of them are employed as the basis for further analysis. Some, lacking any 
significance, are left properly without comment. In other cases interesting rela- 
tionships revealed are only slightly discussed. The general reader, not interested 
in statistical manipulation, may omit these chapters and proceed to Chapters 
VIII and IX which analyze some of the problems encountered in 1928 and 1929 
and the steps taken to deal with them. The final chapter discusses the regulation 
of brokers loans. 

In the statistical sections the familiar correlation between brokers loans and 
stock prices is shown and analyzed, and a barometer of some forecasting signifi- 
cance is presented. Available statistical comparisons seem to indicate that new 
security issues have some effect on brokers loans, but probably not as much as 
sometimes believed. On the whole, the statistical data appear too limited to 
support final conclusions regarding the various factors influencing brokers loans 
or influenced by them. 

The analysis of the sources of brokers loans by others shows how these funds 
originated in developments largely peculiar to this period. Of these corporation 
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financial policy and the issuance of new securities on the favorable stock market 
were probably the most important. The effect of general credit expansion based 
upon earlier gold receipts is not mentioned. 

Failure of the authors to take into consideration one of the fundamental 
aspects of brokers loans leads to some misconceptions of the operation and effect 
of these loans. It may be considered an ultimate principle that fluctuations in 
brokers loans reflect the cash requirements of brokers—when brokers need to pay 
out or hold in cash more funds than they receive, they must increase their 
borrowings while excess cash receipts permit a reduction in borrowing. 

Disregard of this principle led to the conclusion that brokers loans are directly 
affected by changes in stock prices and by the volume of margin trading—a con- 
clusion supported by statistical correlations. Margin traders, however, may 
trade at will entirely among themselves and raise or lower stock prices without 
any necessary effect upon the net borrowings of brokers. These borrowings are 
affected only by net payments or net receipts of funds by brokers. It is true 
that price changes and volume of margin trading are important influences deter- 
mining these payments and receipts, but it is important in analyzing the signifi- 
cance of brokers loans to keep the intermediate steps in mind. 

There is a further misconception regarding the effect of brokers loans upon the 
volume of bank credit. The authors seem to think that the increase in loans by 
others was responsible for the decline in bank deposits during 1928 and 1929. So 
far as loans by others represented a taking over of bank loans to brokers, such 
a view may be supported, but since additional lending reflects an excess of out- 
payments by brokers, it may be presumed that the funds paid out would be 
deposited by the recipients. A decline in bank deposits may reflect a decrease in 
bank loans or investments, an increase of currency in circulation, gold exports, 
or liquidation of reserve bank credit, but not a shifting of funds among different 
users. 

There is a similar misconception regarding the effect of brokers loans in general 
upon the supply of funds available for business. The authors’ contention that 
funds put into circulation by brokers loans may not be made available to business 
if they return to the stock market is perfectly justified, and to some extent exactly 
that happened, especially in 1929 when corporations sold new securities to margin 
traders and loaned the proceeds to brokers. To a large extent, however, the 
funds obtained from an increase in brokers loans are paid to sold-out investors 
and speculators, who are taking profits to spend, or to corporations issuing new 
shares for funds to be used in business expansion. This undoubtedly happened 
in 1925 and in 1927 and to some degree in other yess. Both the greatest dangers 
and the chief benefits of brokers loans lie in this ability to increase and decrease 
the credit supply. The réle of velocity of bank deposits, which was tremendously 
important in 1928 and 1929, is also ignored by the authors. 

Proposals for regulation discussed in this book deserve careful consideration. 
Absolute prohibitions are undesirable, partly because some brokers loans are 
necessary and useful and partly because, if the reward is large enough, the prohi- 
bitions will be circumvented by the use of new sources or channels. Proper 
emphasis is placed upon the need of controlling the demand for loans, as repre- 
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sented by speculative activity, as well as the supply of credit available for such 
loans. Among the proposals analyzed and recommended are the fixing of maxi- 
mum limits on expansion, as in 1918, and the restriction of margin trading. The 
authors believe, however, that existing agencies, without any fundamenta! 
changes in present arrangements, could check speculative movements if action ig 


prompt and drastic enough. 
Woop.ier THOMAS 


Medical Supervision and Service in Industry. New York: The National Indus- 
trial Conference Board. 1931. 125 pp. 

Nearly forty-eight millions of our people are gainfully employed. The large 
majority of them gain their living in industrial groups. Is the employee group 
an effective social unit for organized efforts to promote health? And is the 
employer an appropriate instrumentality through which social responsibility for 
public health is to be discharged? These questions will arise in the mind of the 
thoughtful reader of this report. 

The Conference Board answers both these questions in the affirmative, finding 
that industrial health work is justified because it fulfills the dual functions of 
contributing both to industrial and social advancement. Thus, the employer who 
conscientiously and scientifically carries on a health program in his establishment 
with a view to reducing his expenses for accident compensation indirectly pro- 
motes the public health. More sweeping claims are made for the benefits 
derived by the employer in the statement that “aside from the sociological 
benefits resulting from the improved medical care of employees, there has been a 
reduction of compensation costs and of waste involved in excessive labor turn- 
over, absenteeism and low labor efficiency.” 

The report contains detailed information concerning the medical departments 
of 443 companies employing 1,125,839 workers. Although the sample studied is 
a relatively small and highly selective one, this in no wise diminishes the value of 
the information to employers who wish to know more about the practical prob- 
lems of an industrial health program. 

The Conference Board notes a gradual shifting of emphasis from curative 
phases of medical care to preventive work and health education. But just what 
is the distinction between preventive and curative medical work? An effective 
cure must have in it something of prevention. On the other hand, no system of 
medical care can claim to be fully preventive. 

“Hygiene,” rather than medical service, is perhaps a better term to describe 
what is being done through industrial programs. However, one weakness of 
industrial hygiene is brought out clearly in the report. An employee who com- 
plains of “not feeling well” may have his complaint diagnosed by the plant 
physician. In most instances, something in the nature of therapy will be ad- 
ministered. However, the moment the sick employee leaves the plant, the 
contact between him and the diagnosing physician is broken. Rarely does the 
doctor employed by the industrial concern follow the employee into his home to 
give him treatment for sickness. Even if the employee calls in a physician (and 
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studies by the Committee on the Costs of Medical Care indicate that all too 
often he does not) the process of diagnosis and treatment must begin afresh. 
Effective health work, in the opinion of this reviewer, must be organized pri- 
marily around the family. It is questionable whether the employer is on sound 
ground when he confuses the private profit resulting from an employee health 
program with the social welfare. The social welfare must be consciously and 
deliberately sought through social planning, and society must undoubtedly make 
use of the industrial plant as an agency for promoting its welfare. Under 
present conditions it may be necessary to accept whatever improvements in 
social conditions come about accidentally as by-products of private profit making, 
but let us not be misled into mistaking the shadow for the substance. 

If health is to be regarded as an important social asset, then the organization 
for promoting health must be social. In the field of industrial hygiene, this 
means that the health program should be an employee group activity; better 
still, a specific application of the principle of employer-employee participation in 
management. However, this view of industrial health work is as yet held by 
few employers. 

Prerce WILLIAMS 

National Bureau of Economic Research 


Branch, Group and Chain Banking, by Gaines T. Cartinhour. New York: 

The Macmillan Company. 1931. 351 pp. 

Some books are important contributions to the literature of a particular field 
because for many years the fundamental principles set forth continue to guide 
the activities of mankind in some important respect. Professor Cartinhour’s 
book does not fall into this class. He does not attempt the fundamental task 
of analyzing critically our banking and credit system and its relation to economic 
welfare as a whole. He gives us no comprehensive analysis of the painful 
inadequacies which, in view of the events of the last few years, must of necessity 
exist. He has set for himself a lesser task, and to this task he has brought good 
craftsmanship, keen discrimination, and balanced judgment. 

The historical development and the present activities of chain, group and 
branch banking organizations, and a critical weighing of the advantages and 
disadvantages of each form of multiple banking, constitute the chief object of this 
study. From a great variety of sources Professor Cartinhour has brought 
together a large body of information concerning banking in small cities and towns, 
the earning power of small banking institutions, bank failures, types of branch, 
group and chain systems and their history from 1890 to 1931, together with 
material showing the actual functioning of the various multiple systems now 
in operation. 

The advantages of group and branch banking, in so far as they may serve to 
replace unit banks in smaller cities and rural sections, are ably set forth. The 
Preface is dated March, 1931, and developments since that time indicate rather 
conclusively that safety and good banking are not necessarily concomitant ele- 
ments of size alone. During 1931 there were numerous failures of fair-sized 
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banking institutions in the larger cities, and many additional failures were 
avoided by mergers and consolidations. These developments do not by any 
means invalidate the author’s arguments, for it still remains true that the per- 
centage of failures of larger banks was much lower than it was for smaller 
institutions. 

Professor Cartinhour takes up and in large measure refutes most of the 
arguments commonly advanced against group and branch banking. He con- 
cludes that both group and branch banking are fundamentally sound. Because 
of tremendous geographical area and sectional and economic differences he be- 
lieves that (p. 300): 

What may be beneficial for one region is not necessarily beneficial for others. 
It is possible that a type of banking which operates satisfactorily in one section 
might be unsatisfactory if forced on another. . . . Various types of banking 
should be permitted to develop in any part of the country in accordance with the 
requirements of industrial and business interests. This would dispense with the 
administrative difficulties of defining trade or economic areas but would call 
for a relaxation of laws with respect to the development of the various types 
which appear to offer promise of sound development . . . assuming of course 
that adequate statutory and administrative facilities exist for supervisory pur- 
poses. . . . The laws against branch banking should be relaxed or removed 
entirely. . . . Any form which cannot be efficiently supervised should not 
be allowed to develop. 


The timeliness of a study of this sort is apparent. It becomes clearer every 
day that there must be some fundamental changes in our banking structure. 
In so far as legislation is a necessary precedent to such changes this book should 


prove a valuable reference work. It can scarcely fail to be helpful, also, to 
bankers and business men who have it within their power to adopt some form of 
multiple banking. In this sense the book may be said to have importance of 
something more than a transitory character. 


R. G. Ropkry 
University of Michigan 


Problems of the Pacific, 1929, edited by J. B. Condliffe. Proceedings of the Third 
Conference of the Institute of Pacific Relations, Nara and Kyoto, Japan, 
October 23 to November 9, 1929. Chicago: University of Chicago Press. 
1930. xv, 697 pp. 

This is the second volume of papers under the title Problems of the Pacific 
which Professor Condliffe has edited most admirably. The first, also published 
by the University of Chicago Press in 1928, contained the proceedings with 
summaries of the round table discussions and reprints or abstracts of many of the 
documents and addresses of the second conference of the Institute of Pacific 
Relations at Honolulu in 1927. The Institute was organized and held its first 
conference in Honolulu in 1925. Its biennial conferences are only a part of a 
continuing process of study and research carried on by the national councils of 
the member countries bordering on or having important interests in the Pacific. 
Thus each succeeding volume of Proceedings represents a cumulative experience 
and the cumulative results of well directed research to meet the needs for un- 





115] Reviews 235 


biassed information and accurate knowledge concerning the problems revealed 
in the conference discussions. 

Dr. Condliffe may well be congratulated upon the achievement of having pub- 
lished within less than seven months from the date of adjournment of the third 
conference this large volume containing his excellent summaries of the discus- 
sions and reprints or abstracts of the principal data papers, materials and 
addresses presented to the conference. The chief interest and importance 
attaching to this volume at the time of its publication, and even more so now, 
twenty months later, by reason of recent events which have centered world 
attention on Manchuria, will be found in the three hundred and more pages, 
nearly half the entire volume, devoted to the problems of Manchuria. Although 
during this interval the fourth conference of the Institute has recently been held 
in Shanghai, it will be still some months before its Proceedings will be published, 
and Manchurian questions were almost entirely excluded from the discussions as 
a condition which made the holding of the conference at this time possible. 

Accurate statistical data are so difficult to obtain for most Asiatic countries 
that it is surprising so much factual information for the understanding of the 
economic background of this new international area of Manchuria in which the 
population pressures of Russia, China and Japan converge, could have been 
assembled in the biennium between the second and third conferences of the 
Institute. This area was referred to as the most rapidly developing frontier 
region of the world of today, and the triangular rivalry of the powers whose 
populations are most concerned is further complicated by the interest of the 
great Occidental powers in the trade and commerce of this region, and in the 
maintenance of the Open Door policy. Mr. Chu Hsiao, the Director of the So- 
ciety for the Study of the Northeastern Provinces, at Nankai University in 
Tientsin, over which Chang Po-Ling presides, gives us an excellent statistical 
survey of the resources, industries, trade, railways, and immigration, of Man- 
churia; and this is followed by another forty pages of text by Professor C. Walter 
Young, of George Washington University, on Chinese Colonization and the 
Development of Manchuria. There are two comprehensive papers, each over 
sixty pages in length, presenting authoritatively a scholarly exposition of the 
respective Chinese and Japanese points of view in the interpretation of this 
descriptive material, the first by Shuhsi Hsu, Professor of Political Science in 
Yenching University, and the second by Masamichi Royama, Professor of 
Public Administration in Tokyo Imperial University. The latter is well docu- 
mented statistically and with respect to source material regarded as specially 
important by the Japanese. 

There is in addition to the above materials relating directly to Manchuria, a 
brief paper by Yosuke Matsuoka, formerly Vice-President of the South Man- 
churia Railway Company, which shows quite conclusively that only peaceful 
economic coéperation of Chinese and Japanese can assure the development of 
Manchuria for the benefit of its citizens who are and will be for the most part 
increasingly Chinese, and for the protection of Japan’s major present and future 
interests in that country. 

Many of the papers presented for discussion at other round tables of the con- 
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ference, notably those on Food and Population in the Pacific, on Industrialization 
in the Pacific Countries, and on the Financial Reconstruction of China, some of 
them of no little statistical significance, have important indirect bearing on the 
problems of Manchuria. It is doubtful whether any International Commission 
of Inquiry into the distressing events and conflicts of recent months in Manchuria 
could add much to the factual knowledge contained in this volume, or would need 
much more than it will find here to reach conclusions that will at least point the 
way to a solution less costly and wasteful than military operations, boycotts or 
other instrumentalities of force, hatred and destruction by whatever name 
they are employed. 

What has just been said of the serviceableness and timeliness of the parts of 
this volume relating to Manchuria is equally true of the rest of the book in rela- 
tion to the problems of the Pacific. The Institute has clearly demonstrated the 
public gains to be expected from the machinery and methods it has inaugurated 
for the unofficial, unbiassed and untrammeled examination and discussion of 
great public interests, which hitherto have been allowed to drift into conflicts 
and misunderstandings surcharged with angry and often hereditary passions. 
It is high time for governments to build upon the results of such ef\orts and to 
develop corresponding machinery and methods for dealing with official relations 
and solutions having the sanctions of law and an enlightened worlt: opinion. 
Perhaps it may not be too late for some such counsels yet to prevail in China, 


Japan and Manchuria. 
SamMuEL McCune Linpsay 








